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SUMMARY 

This is the third report in a series of three published at the Seismic 

Data Analysis Center in 1974, which describe our studies of and programming 

experience with the ILLIAC IV computer.  The present report is a computer 

listing of the ILLIAC IV version of a scientific program called FKCOMB.  The 

main program, FKCOMB. and two data-editing and formatting modules, DEMI and 

DEH2 were written in Computational Fluid Dynamics Code (CFD); some subroutines 

were written in ASK code. 

The first report in the series. SDAC-TR-74-16, presents an overview of 

the ILLIAC IV System, describes the suitability of the ILLIAC IV computer as 

a processor of seismic data, a.id contains project notes on programming 

techniques and languages.  The second report, SDAC-TR-74-17, is a complete 

documentation of the preliminary version of the FKCOMB software designed for 

processing long-period seismic data; it also compares results from the 

ILLIAC software with those of the original version of FKCOMB. 
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A 
A 
A 
f 

A 
A 
A 
A 
A 
A 
A 
A 

4AIN DRIVER F()H  Mon   1.  ENTERED PY GENE HAGENBRETH,   APRIL 24,   1974 
*^E   [NFEOER  CNTRL(*,ft),()nTBlIF{*,rt4,6) ,PINT1 (*), INBUF(*, I2R) , 
I TIME(*)vOLDTIM(*), 
I 
2 
*cu 
I 
? 
3 
•cu 

SAVBCTtSAVPTWt0UPA0E{^)fTSTEPS(6),SCANS, 
c)UPTWA(6),     OTIMEAfA) 

INTEGER ADHPIJF(R) .ARRAY, I NPTP, INPT.-<,SAVADR, ADBOMTCft), OUPTW, 
BYTSt«OHDStTl,r2,T3,T4,T5,T6, rr,PRTiAL,AnnRs 
WOHD, BYTCMT(Ä)tADB«R0,INdYTt(mBYT,OflCC0RfPA0E, 
DEBUG,aCT9ADPfENDADB 

LOGICAL LADBBU(8I vLARRAY,LINPTB(LIHPTM,LSAVADtLAD{lOU(6) ,L()UPTk'.,' 
1 LPYTS,Lrt()RDS,LTI ,LT2,LT3,LT4,LT5,LT6,LO'IBYT,LIT,LPRTI A ,■ 
2 LADDRStLW«HDtLIN3YTtLBYTCNCdJ ,LADBIN'P,L')RGC(),LPAGE 
3 ,LiJE VJG,L3CT,LAnH,Li:Ni)An 
«EXTERNAL RDPRM,GETPYT,P!iTRYT,CNVTIM 
•COMM()N/MAIN/CNTRI.(OUTbt^,INBUF(PINTl ,11 ME ,nLDTI M,SAVPCT,SAVPTW, 

TCTEPS, SCANS,(>UPTHA,(MIPAOE, »TIMEA 
*EUUIVALENCE( I ,ADBHUF( I l,LADRBU( I )) ,(9, ARRAY.I.ARIMY), 
1 (IO,INPTB,LINPTP), 

( I 1,INPT*,LINPTW),(12,SAVAJB,LSAVAD)f 
( l3,AnBt)UT( 1 ) ,LAnP()lJ( I )) 

I 
I 
2 
3 
4 
5 
6 

7 
8 
9 
♦DISK 
1 

AREA 

(I9,()UPTW ,L()'JPTlN),(20,PYTS,LBYrS),(21 , WORDS,LWORDS) , - 
(22,TI,LT1),(23,T2,LT2),(24,T3,LT3),(25,T4,LT4), 
(26,Tc),LT5),(2 7,T6,LTA),(2R,f)IJRYT,Lf)nBYT) , ( 29, IT,LI T) , - 
( ^ J,PRTIAL,LPRTIA),(3I ,ADDRS,LAXRS),(32,W()RD,LWf)RD),  - 
( .3,IN3rT,LINBYT),(34,BYTCNT(I),LPYTCN(1)), 
(40,ADBARn,LADBi"R) 

,(43,ORGCt)R,LORGCO) ,- 
{44,PAGE,LPAGE)f(45,DERnG,LDEB'JG),(46,BCT,LBCT), 
(47fADB,LADB),{48,ENDADB,LENDA0J 

OUPUTI (20) ,OIJPI]T2(20) ,01JPIIT3(20) ,OUPnT4(20) ,0UPIJTR(20) , - 
OUP JTA(20),INPUT(I 00) 

'.<ODE=ON 
ENDADb«*! 
0wGC(W--hlO3 
J'iMP  AROUNDAREAI 
:)I SPA« AREA   "DISPA"! 
AHdUNDAREAüOPNDISP  DISPAl 
THAT  IS  USED  FOR  DISPLAY  OUTPUT. 

ii   n .   I6,BEGINHEADER,ENDHEADER-I» 
JDHEADERI 

10 

DISPLS 
JUMP  E 
:}LKl 
3EGINHEADERIII 
DATA   (("********")H,333P)2, 
"DATA   EDITING   MODULE   1   VERSION 
(('•*♦-******" )R, 3 338)21 
ENDHRADERtM 

•CALL    /DPRM 
SUBROUTINE RDPRM INITIAI 
FOLLOWING MODULES. 
•CALL 3ETEYT 

I .I",0D0A«1 -i. 

IZFS   VALUES  TO  RE   USED  BY AND 

Mdn^i^^MMMMk J 





I     <KE^R>CFU.DEMIII MON   8-JUL-74   8146AM PAGE   Ii2 

C 
C 
C 
C 
C 
c 

c 
c 
A 

C 
c 
c 
c 
c 

A 
A 
A 
A 
A 
A 
A 

K 
1 

C 
c 
c 
c 
c 
c 

05 

BEEN  CAREFULLY  SAVED   IN   OUTBUF.   WE  DO SO  A   BYTF   AT  A   TTun  IIMTU 
ALL CHANNELS  ARE  DONE.  THIS   IS  NOT THE  FASTEST WJY TO DS TO J« 

'oMPU^ATFÄI^r?,
R

RVWA?wDpA.ND^A?ILY  D"B —E! ?ÄEY SITM   I )B 

AOnouluRRAY). HAT S()ME   0F  THE  BYTES  ARE   IM 

5AVAD4=ADB()UT(ARRAY) 
SAVBCT=BYTCNT(ARRAY) 
r6=0IJPTN-l 
SAVPTrt=T6 
T6=CNTRL(3.ARRAY) 
T5=SAVBCT 
BYTS=T6-T5 
NUMBER OF BYTES To 
CHANNELS MINUS THF 
X DUMMY ASK STATEMENT 
L;VORDS=LBYTS.SHR.2 
Lri=L^0RDS.SHL.2 

DUMMY ASK STATEMENT 
PRTIAL=BYTS-TI 
T6=SAVPTW 
ADDRS=T6-W0RDS 
ADDRESS IN OUTBUF OF PARTIAL WORD. 

^^Xt^Ü&'Z^ 'HAVE T"D" s'm ^ITmETlc 
TI=ADDPS 

TO FORCE  DEALLOCATION  OF  REGISTERS. 

IMH!^^  FH()M  (),,TBUF   IS  EQUAL TO THE  NUMBER  OF 
NUMBER  OF  BYTES   IN  ADB. 

TO FORCE  DEALLOCATION  OF  REGISTERS. 

TO FORCE  DEALLOCATION  OF  REGISTERS. 

AND 

TO FORCE DEALLOCATION OF REGISTERS. 

DUMMY ASK STATEMENT 
LT2=0FF.TURN ON..LAST.6 
LT2=LT2.AND.LTI 
LTI=LTI.SHL.6 
% DUMMY  ASK  STATEMENT 
IT=0UTBUF(T2tTl,ARRAY) 

•IF   (DEBUG.LT.l)   GO To  105 
DISPLH  "TIME-CAP",01 
DISPLH  "SAVADBM6fSAVADB,SAVADBl 
DISPLH "SAVBCT",lö.SAVBCT.SAVBCTl 
DISPLH  "SAVPTrt",I6fSAVPTW,SAVPTW| 
DISPLH  "BYT5",I6,BYTS,BYT5| 
DISPLH  "WORDS",16,WORDS.WORDSI 
DISPLH  "PRTIAL",I6,PRTIAL.PRTIAH 
DISPLH "ADDRS",I6.ADDRS,ADDRS| 
DISPLH "IT".I6,IT,IT| 

•CONTINUE 
yHJSi   ?!!MF Tn AN0TH^ CFD ABOMINATION. I WANT Tf) DIVIDE BNi 
c Jnn^ J" MEMORY BY 4. I CAN EITHER MOVF IT TO A VECTOR OR ' 
FIDDLE WITH THE MODE OR SOMETHING AND DO A STRAIGHT DIVIDE 
OR I CAN MOVE IT TO THE CU AND JUST SHIFT IT  I OPT FOR THE LATTPR 
AND CONTINUE TO OPT FOR THAT THRUOUT THE PROGRAM. THIS IS BEcJl^E 

SOMEDAY CFD MAY ALLOW ME TO DO WHAT I WANT OR I CAN RUT T IN C OE 

B< 
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C 
h 

.. 

c 
A 
A 
A 
A 

A 
A 
A 
A 
A 

n 

A 

0 

STATEMENTS ''YCFLF. 
DIH'MY  ASK  STATEMENT TO  FORCE  DEALLOCATION  OF  REGISTERS 

LPRTIA«LPRTIA.SHL«2 
l.IT=I [T.RTR.PHTIAL 
4HIWMY  ASK STATEMENT To FORCE KAlLOCATfON OF REGISTERS. 

PINTI(*>«TIME(*l«aLOTIMI*l 
r6=PIMTI(1) 

•JO 140 T1=I,T6,10 
ONCE FOM EACH MISSING TIME GAP 
FIRST DO THE PARTIAL WORD. 
riMH(*)=TIMF(*)+IO 
LOUBYT=T?ME 
SLIT(O) BTIMEI 
L()AC( ))   scm 
CSHR(O)   161 
-rrL(O)   LoURYTl 

•CALL  PUTHYT 
SLIT(J)   TIMFl 
LOAD(O)   SCOl 
LIT(I)=0FFFFil6l 
CAMD(J)   SCU 
STL(n)   LOUBYTI 

•CALL  PUTBYT 
•DO   I IJ  T^l tPRTIAL.I6 

ONCE  FOR   EACH  BYTE. 
LIT=LIT  .RTL.16 
LOUBYT=OFF.TURN f).N ..LAST. I 6 
LOl'bYT-LOURYT.AND.LIT 

•CALL  PUTBYT 
NOW DO THE FULL WORDS. 
r6=SAVPTlv 

•DO   120 T2=AnDRS*ItT6 
Htm  NE  HAVF TO DO THE  MESSED 
HESTRICTKlN ON DIMENSIONING. 

1/0 

UP ADDRESSING BECMASE  OF THE CFD 

DIU'MY  ASK  STATEMENT To  FORCE  DEALLOCATION  OF  REGISTERS. 
LT>LT2.SHR.6 
LT4=()i-F.T!IRr;   ON..LAST.6 
LT4«LT4#AN0.LT2 
% DUWiy ASK STATEMENT To 
.rmj=oiJTM)F( r4,T3.ARRAY) 

• ;)')   I/'}   1^=1,4 
L.;o«ü=LwokD.RTL.l6 
L0UByT=0FF.TURN  ON..LAST.I 6 
L0!LRYT=L()IJPYT. AND.LWOkD 

•CALL  PUTBYT 
NOW  PUT OUT THE  BYTES   |N  SAVADP. 
A'ORD=SAVADR 
r6=SAVRCT 

•DO   14;) T2=l ,T6 
Lf)UBYT=f)FF.TIJRN   ON..LAST. 16 
L0UBYT=L0URYT.AND.LW0RD 

•CALL  PUTBYT 

FORCE  DEALLOCATION  OF  REGISTERS. 

<4< •i 
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I'jO 
C 
c 
A 
K 
K 
A 
A 
I 

A 
A 

A   BUNCH  ()F   TIM"  CAPS   MISSING. WF NFFI, 

THAN 2 TIMF CAPS.",ODOAiI ft. 

c 
C 

c 
C 

140     L*IORL)=Lwt)W[).tyTL,l6 
♦30 TO 2bO 
♦CONTINUE 

IF  WF CCT HERE,  THERE   MERE 
)NLY   PUT  OUT  A   DIAGNOSTIC 

JISPL;,   '•   ",   l6,BüAPDlAGN0STICtEC/kPniA3N0STIC-ll 
JlSPLi  ,,0LDTlM«tl6.0LDTlv.0LCTn/| 
DISPLH  MTIMF"fl(S,TIMEfTIMEi 
JUMP   tiGAPC I AGNOSTIC I 
MJtl 
BGAPDIAOffflSTICtft 
:)ATA   ( ("♦♦♦♦♦♦♦♦•• )Bf 333fl)IOf "MORF 

((•'♦♦•♦****ii)at 333P)IOl 
.-:GAPCI AGNOSTIC it | 

17^   »CONTINUE 
200  »CONTINUE 

5 NOW  To  CHECK  FOR   A  TIVE   REVERSAL. 
♦IF(.ANY.((TlME(*).GT.0LnTlM(*)*5)))G0 To ^SO 

- IF RE  C6T HERE  THERE   IS   A  TIME   REVERSAL.   IF   THERE   IS  A  TIME  WORO 

i      w D&SI
S
 

SCAf, IS T*kim 0,,T- «www«, rm m&mmT 
T^C'.TRLd .ARRAY) 

*IF (T«.E0.1)GO To 210 
:     RE HAVE A TIME RflRO PER SCAN. 

!     NOW SKIP AROUND PROCESSING OF THIS S^AN. 
♦GO Tf) 410 

NOW HANDLE THROWING AWAY THE WHOLE RECORD FOR TIME WORD PER 

.^.xT,1!V = C';T3Lf4»ARHAy)*CfiTRI-(0»Af?RAY,*f^TRL(Sf ARRAY)* 

r^'SCANS 
T^sT^lOO 
3CANS=T6 

*Gf) TO  410 
FINALLY TIME 
THE   DATA. 

♦CoNTIiUE 
L0UHYT=TIMF(I ) 
3LIT(0)   TIME| 
LOADf'))   SCOl 
CSHR(O)   I6i 
STI.fO) LOURYTI 

♦CALL PUTHYT 
SLIT(o) TI"El 
LOAD(O) SCOl 
LIT(I) =0FFFFil6l 
CANQCOI SCH 

210 

IS ALL TAKEN CARE OF. FIRST WE OUTPUT TIME. THEN ALL 

250 

. 0* 
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A IFUG)   LOUPYTI 
•CALL   PUTBYT 

)LiJTIy(*)=TIME(*) 
riMl(«)=TIME(*)+IO 
Tft'T^rEPSCARRAY) 
r6=T6+i 
rSTEPS(ARRAY)=T6 
r6=CNTRL(3,ARRAY) 

*jn  400   Tl«l,T6 
C TfiATS   ONCF  FOR  EACH CHANNEL. 

♦CAU-  OETBYT 
)UBYT=INBYT 

♦CALL  PUTBYT 
4 00  ♦CONTINUE 
410     T6=SCANS 

Tö-Tö+I 
;SCANS=T6 
T^C'.TRLCy.ARRAY) 
r;PTB=INPTP+T6 
T^CMRLCQ.ARRAY) 
TD=5CANS 

♦IF(T5.GE.Tft)G0 To 420 
♦30  TO 50 

420     r6=CNTRL(B,ARRAY) 
i:JPTP=INPTB+Tft 
0Tr.'EA(ARRAY) = 0LnTrM(l ) 

♦JO To  10 
850 ♦CONTIJUE 

♦Ir(INHYT.EQ.O)GO TO  855 
A DISPLM   "BAnHEADi",2l 

855  •CONTINUE 
HHEH  WE  GET HERE  ALL THE  DATA  HAS  BEEN  PROCESSED.  TIME TO EMPTY 
THE  AJB  BUFFERS,   WRITE  OUT THE  CORE  BUFFERS   f   PUT THE  HEADERS   IN 

C THi   OUTPUT FILES  AND LAY  BACK  AND QUIT. 
C 
: FIRST EMPTY  THE  AOB   BUFFERS. 

♦JO 66 J   ArVlMY=l ,6 
BCT=4-PYTCNT(ARRAY) 

A .o  DU "MY  ASK  STATEMENT 
LP.CT=LBCT.5HL.4 

A ., DUMMY  ASK  STATEMENT To FORCE 
LAD3=LADB0U(ARRAY).SHL.BCT 

C .1ERE  ..E  HAVE   TO DO SOME  MORE  FANCY 
C RESTRICTION  ON  DIMENSIONS. 

riBflUPTN 
A 4  DUMMY  ASK  STATEMENT TO FORCE  DEALLOCATION  OF  REGISTERS. 

LT2=Lri.SHR.6 
LT6=OFF.TURN  ON..LAST.6 
LT1«LT6.AND«LTI 

A ,. DUMMY  ASK  STATEMENT TO FORCE  DEALLOCATION  OF  REGISTERS. 
0UT3UF(TI+I,T2+I,ARRAY)»ADB 

860  ♦CONTINUE 

TO FORCE  DEALLOCATION  OF  REGISTERS. 

DEALLOCATION  OF REGISTERS. 

ADDRESSING  BECAUSE  OF THE CFD 

11 
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rr^sr' 

;    <ICEUH>CFÜ.DEMIII       MCW R-JUL-74 8146AM PAGE   I tfi 

A 
A 
A 

: NOW  WHITE   OUT ALL OF THF  RUFFERSCrt  AT THIS  TIM-) 
r6=()UPAGE( I ) 

MttITE( 64 ,onTF;UF( 1,1,1) ,OUPUTI (T6), 4) 
*.VAIT 64 

rft=OlIPAGE(2) 
*,JWITE(64,()UTBUF(l,l,2),OUPUT2(T6),4) 
MAIT 64 

r6=Ol]PAGE(3) 
*WttITE(64t(HJTeUF(l ,1,3) ,0UPIJT3(T6) ,4) 
•WAIT 64 

T6=OUPAGE<4) 
*WRITE(64t0lJTB'JF( 1,1 ,4),OUPUT4(T6),4) 
•WAIT 64 

T6=OUPAGE(5) 
*rtRITE( 64,OIJTBUF( 1,1,5) ,OUPUT5(T6) ,4) 
• .'/AIT 64 
Tö=0UPAGE(6) 

*WHITE{64,0UTDUF(I,I,1),0UPUT6(T6),4) 
•WAIT 64 

J NOW  FOR  THE  HEADEH PAGE.   FIRST CLEAR  A  BUFFER. 
•DO 930  T1 = I ,16 

930    0UTBUF(*,T1,1)=0 
I NOW FILL  THEM   IN ONE  AT A  TIME. 

OUTBUFd ,1,1 )=«CNTRL(11 ,1 ) 
I THAT ^AS  THE  HEADER  ID. 

0UTUUF(2,1 ,1 )=TSTEPS(1 ) 
• WRITE( 64,OUTBUFd, 1,1),0UPUT1(1 ),1 ) 
•WAIT 64 

OUTBUFd ,1,1 )=CNTRL( 11 ,2) 
0UTBUF(2,1,1 )=TSTRPS{2) 

• WI?ITE( 64, OUTBUFd, 1,1),0UPUT2( l),l ) 
•WAIT 64 

OUTBUFd ,1,1 )=CNTHL( 11 ,3) 
01JTBUF(2,1 ,1 )=TSTEP5(3) 

•WKlTE(64tOUTBUFd,l,l),OUPUT3d ),1 ) 
•WAIT 64 

OUTBUFd ,1,1 )=CNTHL( 11,4) 
0UTBUF(2,1 ,1 )=TSTEP5(4) 

• WRITEC 64,OUTBUFd, l,l),0UPUT4d )fl ) 
•WAIT 64 

OUTBUFd ,1,1 >«CNTHL(I 1,5) 
0UTBUF(2,1 ,1 )=TSTEP5{5) 

• WRITF( 64, OUTBUFd, 1,1 ),f)UPUT5( 1),1 ) 
•WAIT 64 

OUTBUFd ,1,1 )=CNT^L( 11,6) 
0UTBUF(2,1 ,1 )=TSTEP5(6) 

•WRITE(64,0UTBUF(1,1,1),0UPUT6(1),I) 
•WAIT 64 

ÜISPLS   "   ",   16,BFINAL,EFINAL-I » 
JUMP  EFINALl 

BLK» 

1 

iMritMMMta J 
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A 
A 
A 
A 
A 
A 

BFINALu 
DATA   (("********")8,3338)I0f 
"MOD   I   GOING  TO  END   OF  JOB".CDOAl I 6,(("•••***•*")a  3330,,0| 

CLSDISP  DISPAl 
•STOP 
•END 

i.-V 
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S      m  , DEM2 - DATA EDITTING MODULE 2 

c 
c 

*PE   INTEGER NBUFFI ( ♦.64) ,FINSCN(*) .C()MP(*) tT()TSCN(*) f PINTI (*) 

.PE   INTEGER LOPRE)DO.HIPR^^ 

!S  ?MTcrcSM^in^*RBUFF' (4096), ROWSUM. RBUFF2 (70400) 
^CU  INTEGER fOBBUF  Ö)   COREPT, BYTE.ADBWRD,ARRAY,DEBUG,TWSZ.       - 
' , )VLAP.Nf-HAN,NSITE,NRnWS,DIFFRfDIFFW.NEW  OLD OA0 TSTAII«; 
2 INDEXI.INDEX2flNDEX3.INDEX4tT"T2,T3 T4.f5  T6 CH*^^^^ 
3.,.  ,   -, (,FFSET'INBYT,NGDCH.TWSZRfNGDST  NGDR  F  RF3PF  NGT nPA^P 17" 
*CU LOGICAL LADBBUCB) aC0REPfLASTl6  LBYTE  UDBWRILARRAY  LDFBUG     ' 
I LTWSZ,LOVLAP.LNCHAN.LNSITE,LNROWS,K FFR^LDI FFW UEW       I 
j LOLD.LGAP.LTSCAN   .LTI tLT2fLT3fLT4  LB.LTö  LCH  LOFFIF 

»tAltHNAL  GTDATA.C  6T64,C64T32-ROWSIIM   OirwctrT r-iOTAA 
*C0MM()N/MAIN2/NBUFF1 .BUFF2.BUFF3  FINSCN  a^^OTSCN PINTI   PINT2 
1 ^^."TIME.miME.PEN.CNTRL.GLCHFrVARFTrPRF^ " 
2 ALLMSQ,TVARFTtLOFREQ.HIFREQSITEGD SITES CHMSQ   ,PREA,-2• 
♦EQUIVALENCE   (NBUFFI(IJ).RBUFFI(I)   IBUFFI   IM^^     1   ,) 

2       (BÄBFF^;i)\'?B^3Si:!;scHG(K)D(,,^rT^        : 

♦EQUIVALENCE Cl,ADBBUF(I)fLADBBU(1))t(9.COREPT.LCOREP) (10 BYTP 

3 f-J??^:  tV)^AP^L()VLAP)«M5^CHAN«LNCHAN)f(l6fNSITE  - 
3          f-NSITE).(l7.NROWS,LNROWS)t{|8,DIFFR.LDIFFR  (10 OTPPW 

TSCANSfLTSCAN)l(24fINDEXI ).(25,INDEX2)   (26   INDFifT)   (01 

«Jg  AREA  IND«2(20).oijTDMi(4n",,ÄpRS;!?A  E 

A JUMP  PASTAREAf 
A DISP2«iAREA   MDISP2"| 
A PASTAREAitf 
A 0PNDI5P  DISP2I 
A DISPL5   f l6fBHEAD2.EHEAD2-H 
A JUMP EHEAD2I 
A BLKl 
A BHEAD2HDATA 
A (("***♦**♦*")8f0D0AiI 6)IOf"START EXECUTION DATA EDITING MODULE 2". 

15< 
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2.0,,
f0D0Ail 6, (("•••*****")8tODOAil6)2l 

I ) 

A OÜOAil6,"VERSIt)N 
A EHEA02MI 

*«EADv64,IBUFFl (I )fINDM2(I), 
*.VAIT 64 
■MRITE(64,IBUFF1( I) tOUTDM2{ I ). I ) 
*.UIT 64 
TI=IHUFF1(I ) 

*D() 20  AHRAY=I,7 
*IF(AHI<AY.EQ.7)G() TO   1105 
T2=CNTRL(I,ARRAY) 

*IF(TI.EQ.T2)C() TO 25 
C THAT MEANT WE FOUND   IT. 

20 *CONTINUE 
25  »CONTINUE 

FINSCN(*)=IBUFFI(2) 
*rfEAD(64, IBUFFI ( I ) .CONPRMd ), I ) 
•WAIT 64 

UEBUOBIBUFFI(I) 
TWSZ=IRUFF 1(2) 
.)VLAP=IBUFFI (3) 
0LCHFr(*)=RBUFFI{4) 
VARFT(*)=RRUFFI(5) 
LOFREO=IBUFFI(6) 
WIFREü=IBUFFI(7) 
C0MP(*)=IBUFFI(8) 
MCHAN=CNTRL(3fARRAY) 
'JSITF=CNTRL(4,ARRAY) 

A t DUMMY  ASK  STATEMENT 
LTWSZR=LTWSZ.SHR.6 

A .. DUMMY  ASK STATEMENT TO FORCE DEALLOCATION  OF  REGISTERS. 
PINTI(*)=NCHAN*TWSZR 
NR0W5=PINTI(I) 
DIFFW=TWSZ-OVLAP 

A X DUMMY ASK  STEMENT To FORCE DEALLOCATION  OF  REGISTERS. 
LDIFF^LDIFFW.SHR.6 
LTI = OFF.TURN  f)N..LAST.6 
LDIFFW=LDIFFW.AND.LTI 

A * DUMMY  ASK  STATEMENT TO FORCE DEALLOCATION  OF  REGISTERS. 
LAST16=OFF.TURN  ON..LAST.I6 
fJYTE=4 
ADBWkü=8 
C0REPT=4096 
OPAGE=2 
IPACE«2 
•JEW^2 
OLD= I 
GAP=I 

*IF(DEBUG.LT.I)GO TO  30 

TO FORCE DEALLOCATION  OF  REGISTERS. 

ib* 
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C    NOW ITS TIME TO READ IN AND MOVE A TIME STEP. 
•IFCDEUUG.LT.1)GO TO 205 

A    DISPLH "TSTEP",Oi 
205 «CONTINUE 

CH=I 
•DO 280 TI=TSCANS+IfTWSZ 

C    THATS ONCE PON EACH TIMESTEP TO GET FOR THIS TIME WINDOW. 
T()TSCN(*)=TOTSCN(*) + l 
OFFSET=0 

*IF(NErt.EQ.2)OFFSET»35200 
C    THAT MAKES ADDRESSING A LITTLE BIT EASIER. WE CAN TREAT BUFF2 
C    (ABUFF2) AS I DIMENSIONAL. OFFSET ACTS LIKE (NEW.OLD), ITS REALLY 
C    BECAUSE CFD WILL NOT ALLOW A 2 DIMENSIONAL ARRAY WITH THE FIRST 
C    DIMENSION OTHER THAN 64. 

♦DO 240 T2=I,NCHAN 
•CALL GTDATA 
INDEX! ■CtHOFFSET 
AbUFF2(INDEXI)=INBYT 
OFFSET=OFFSET+TWSZ 

240 «CaNTINUE 
C    .VL: JUST DID ONE TIME STEP. 

rSCANS=TSCANS+l 
CH=CH+I 
*IF(DEBUG.LT.2)G0 To 245 

A    DISPLH "I-CHAN",01 
245 «CONTINUE 

C    NOW WE CHECK FOR A GAP. 
T6=T0TSCN(I ) 
*IF(.ANY.((T6.E0.FINSCN(*))))G() TO 300 

C    EOF IS WEALLY JUST AN INFINITE GAP. 
C    GET THE NEXT TIME WORD AND CHECK FOR A GAP. 

•CALL ÜTDATA 
T6»TIME(I) 
UTlNE(*)aTIME(*l 
TIME(*)=INBYT 
•CALL GTDATA 
TIMEU)=TIMEU)^65536*INBYT 

•IF(DEöUG.LT.2)G0 TO 255 
A    DISPLH "TIME,,,16fTIME.TIMEl 
255 •CONTINUE 

•IF{.ANY.((TIME(^)-T6.GT.I5)))GO To 300 
260 •CONTINUE 

GAP=0 
•GO TO 400 

300 •CONTINUE 
C    IF WE GET HERE WE HAVE A GAP. 

*IF(DEBUO.LT«llOfl TO 315 
A    DISPLH "GAP",01 

• IF(DEBUG.LT.2)G() TO 315 
A    DISPLH ,21 
315 •CONTINUE 

•IF{TSCANS.NE.TWSZ)GO TO 325 

J 
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C 
c 
c 

c 
c 
c 
c 

c 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

325 

330 

335 
C 
c 

c 
c 

c 
c 

GET HERE, THERE 
THE TIME WINDOW 
GAP. 

400 

IS 
IS 

A GAP, BUT WE 
ALREADY FULL. 

D()NT 
JUST 

NEED 
MARK 

ANYMORE DATA 
THE FACT THAT 

350 
C 
c 
c 

M  THE  LAST  7.' 
TO  SFE   IF THI 
WHICH  CASE   YiE 

IF  WE 
SINCE 
HAD  A 
GAP=I 

♦GO TO 
•CONTINUE 

IF  WE GET HERE   ,   W':-  NEED  To FILL   IN  SOMP  niTi   cor 
WINDOW  TO COMPLETE  IHIS^I ME  WINDOW.'R RS     CHF'K 

KSAS^ THE END (,F ™F UST T^ iSooS, IM HAVE  AN   IRRECOVERABLE  ERROR. 
*IF(GAP.NE.I)GO TO  335 

WH(X)PS,   AN   IRRECOVERABLE   ERROR. 
JUMP EGAPMESSAGEl 
BLKj 
BGAPMESSAGEiiDATA 
(("***♦**♦*")8,ODOAi16)10. 
"IRRECOVERABLE TIME GAP.",ODOAtI 6, 
(( "******♦••• )8,0D0Ai 16)101 
EGAPMESSAGEliI 
:3I5PLS   ,l6.BGAPMESSAGEtEGAPMESSAGE-l I 
DISPLH   "TIMEi",l6,TIMEfTlMEl 
OISPLH  "OTIMEiMö.OTIMF.OTlMEl 
DISPLH   "TWTlMEiMö.TWTIME.TWTIMEl 

*IF(DFBUG.LT.I)GO To   330 
DISPLH   ,2l 

♦CONTINUE 
*G0 TO  1000 
•CONTINUE 

IF  WE GET HERE   ITS TIME To ACTUALLY FILL   IN  A  TIME  HAP    PTD<;T TUI 
CURRENT WINDOW  HAS TO BE  "SHIFTED FORWARD".  THE SoüÄlVf) KvE 
IS  THE  NUMBER  OF  MISSING   SCANS=TWSZ-T5CANS. 
GAP= I 
r3=TWSZ-TSCANS 
rwTIMEU)=TWTIMEU)-T3^IO 

SDUMMY  ASK  STATEMENT TO  FORCE 
LT4=LT3.SHR.6 
LT5=0FF.TURN   ON..LAST.6 
LT>LT3.AND.LT5 
H   IS  THE   NUMBER  OF   WORDS   TO 
r4   15  THE  NUMBER  OF   ROWS   TO 
PINT1(*)=0 

•IF{(PEN(^).LE.T3))PINTI(^)=| 
THATS  ONE  FOR  ALL  THE  PF'S  THAT 
BOUNDARY. 

•DO 350 INDEXI=T4*I,NR()WS 
INDEX?=INDEXI-T4 

•CON"NUEINDEX2,NEW> = BUFF2<*"T3,INDEXI"PINri(*)'NEW) 

NOW COMES THE  DIFFICULT  PART.   WE  HAVE  To   MOVE   DATA   FRuM   .Mr   lA^r 
TIME   WINDOW   WITHOUT   MOVING  ANY  GARBAGE     SINCE   THIS   "ME   ip  J)J! ' 
BE  OVERWRITING GOOD DATA.  THE  ROUTE AMOUNT  IS  ScAMS. THE MIÜBEI 

' 

DEALLOCATION  OF  REGISTERS. 

ROUTE. 
ROUTE. 

ARE GONNA SEND DATA AOCROSS A ROM 

V.r 
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C 
C 
c 
c 
c 
c 
A 

A 

A 

c' 
C 

355 

C 
C 
c 

360 
3ft5 

C 
c 

370 
C 

A 

A 

TI»MRnWSfTWSZR"   BUT CFD  INSISTS 
CONSTANT,   SO WE WITX  CONSTRUCT THE 

OF   ITEMS  TO  BE  MOVED(BEFORE  WE  ALWAYS DID THEM  ALL)   IS 
rW5Z-TSCANS. 
r3=ROUTE  AMOUNT«ROWS». 
T4=kOlJTE   AMOUNT(WORDS) 
T&aNUMBER TO DO(ROWS). 
T6=NUV,BER TO D()(WORDS). 
% DUMMY  ASK  STATEMENT TO FORCE  DEALLOCATION  OF  REGISTERS. 
LT3=LrSCAN.SHR.6 
[.T4=0FF.TURN  ON..LAST.6 
LT4=LT4.AND.LTSCAN 
r6=TWSZ-TSCANS 
*  DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS. 
LT5=LTft.SHR.6 
LT7=0FF.TURN ON..LAST.6 
LT6=LTA.AND.LT7 
« DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS. 

• IMDEBUG.LT.I )G0 TO 355 
DISPLH "HT3,, ,21 
•CONTINUE 
NOW DO IT ONCE FOR EACH CHANNEL, ONCE FOR EACH FULL ROW, AND 
THEN ONCE FOR EACH PARTIAL ROW. 
PINTI{^)=0 

• IF((PEN(^).GT.64-T4))PINTIU)»1 
NOW HH WOULD LIKE TO DO "DO 370 
THAT THE INCREMENT BE A 
EQUIVALENT L(X)P. 
Tl-I 
•DO 370 T7=I,NCHAN 
•IF(T5.EQ.0)G0 TO 365 
IMPROPPEH DO LOOPS MUST BE AVOIDED. 

•DO 360 T2=l,T5 
INDEXI=T2+TI-1 
INDEX2=INDEXI+T3 
BUFF2(*,INDEX1 ,NFW ) = BUFF2{^+T4,INDEX2+PINTI (•),OLD) 

•CONTINUE 
•CONTINUE 
NOW To DO THE LAST ROM OF THE CHANNEL. IT IS ROW T5+I 
PLAY HITH THE MODE THIS TIME. 
INDEXI=T1+T5 
INDEX2=INnEXl+T3 
KOUTE AMOUNT IS THE SAME. 
M0DE=(PENU).LE.T6) 
3UFF2(^,INDEXI,NEW)=BUrF2(^+T4,INDEX2+PINTI(^),OLD) 
MODE=ON 
TI=T1+TW5ZR 
•CONTINUE 
THATS EVERYTHING. WE NOW HAVE A COMPLETE TIME WINDOW. 
•IF(DEBUG.LT.I)00 TO 375 
DISPLH "EBACKUP",2l 

•1F(DEBUG.LT.2)G0 To 375 
DISPLH ,'BUFF2l",16,BUFF2,BUFF2+255l 

GET TO 

(/ 

-J 
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1 

C 
4 

c 
c 
c 
c 
c 
c 

löfBUFF2+64*550,BUF-2+64*55CH2S5l 

BACKED UP. 

IN  BUFF2(-f-fNEW).   WF 
DATA   IN  BUFF2(-f-,OLD) 
CONVERT TO 64  BIT 

"OLD".ONCE 
BE  OVER 

C 
c 

DISPLH  "BUFF22", 
375  «CONTINUE 

THATS   IT.   WE  ARE 
400  *C()NTINUE 

NOW  WE  HAVE A TIME  WINDOW   IN   16 BIT FORMAT 
WILL  LEAVE   IT  IN  NEW  AND CAN  OVERWRITE THE 
SINCE   IT WILL NEVER  BE  USED  AGAIN.   WE  WILL 
FLOATING  POINT FORMAT AND  MOVE FROM  BUFF2{NEW.-.-)   TO 
THE  DATA   IN «OLD«  HAS  FOUND  ITS  WAY To  BUFF3,   IT WILL 
HRITTCN  NEXT TIME AROUND. 

♦DO 405   INDEXI=lf550 
BUFF2(*fINDEXIf0LD)=0.0 

405   «CONTINUE 
•00  410   INDEXI=ltNROWS 
•CALL  CI6Tft4(BUFF2(*fINDEXIfNEW)fBUFF2(*,INDEX),OLD)) 

4 10 *CONTINUE 
DATA IS NOW IN BUFF2(*,-,0LD). IT WILL NOW BE DEGLITCHFD. MEAN 
SQUARE CALCULATED AND CHECKED AND THEN FFT'ED. 
PINTI(*)=0 
PINT2{*)=0 

*IF((PEN(*).EQ.I))PINTI(*)=I 
*IF((PEN{*).EQ.64))PINT2(*)=I 
ALLMSQ(*)=0.0 
T2=l 

C WE  WOULD LIKE TO DO  "DO 
C THAT THE   INCREMENT BE  A 
C EQUIVALENT LOOP. 

CH«I 
*D0 5no T7«I,NCHAN 
*IF(DEBUG.I.T.2)G0 TO  420 

PINT)(I)=CH 
A DISPLH   "CH",I6,PINTI,PINTII 
420  *CONTINUE 

»DO 430  T3=0,TWSZR-I 
INDEXI=CH+T3 
PRFALl(*)=ABS(BUFF2C*,INDEXI,OLD)-BUFF2(*-l,INDEXI-PINTI(*),OLD)) 
PHEAL2(*)=ABS(BUFF2(*-I,INDEXI-PINT1(*),0LD)-BUFF2(*+1,INDEXI+ 

*IF(DEBUG!LT.2)G0 TO  422 
A DISPLF   "PREALI",l6,PREALI,PREALI+63l 
A OISPLF   "PREAL2",I6,PREAL2,PRFAL2+63| 
422  »CONTINUE 

PREAL2(*)=PREAL2(*)*GLCHFT(*) 
*IF(T3.EQ.0)MODE=MODE.AND.(PEN(*).NE.I) 
*IF(T3.EQ.TWSZR-l)MODE«MODE.AND.(PEN(*).NE.64) 
*IF((PREALI(*).GT.PR2AL2(*)))BUFF2(*,INDEX!,OLD) = 
l{BUFF2(*-l,INDEXI-PINTI(*),OLD)*BUFF2(*+l,INDEXI+PINT2(*)fOLD)) 

*IF(DEBUG.LT.2)G0 TO 430 
A SETC(O)   El 
A DISPLH   "MODE", 11 

PREALI(*)=BUFF2{*,INDEXI,OLD) 

500 CH=I,NROWS,TWSZR" BUT CFD INSISTS 
CONSTANT, SO WE WILL CONSTRUCT AN 

.:l* 
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C 
c 
c 

^50 
b60 

c 
c 
c 
c 

c 
c 

A 

C 
C 

c 
c 
c 
c 

^04   »CONTINUE 
NGDCH=0 

•00 540  CH=I,NCHAN 
CUG(){yj(CH)«0 
uREALi (*)»CHMSQ(CH) 
PHEALI (*) = PREALI (♦)/AaMSQ(*) 

*  P   •^M!n2!Af-,(*)-GT-TVAR'rT(*>)))G() TO 510 

NGDCH=NG[X:H+I 
510 »CONTINUE 
540 »CONTINUE 

*IF(NGÜCH.GT.T3)C0 TO 560 
T;ARFr(*)»TVARFT(*)*|.25 

♦CONTINUE 
♦CONTINUE 

LASA DATA. CHANNELS AWE ARRANGED VVVV   MMMM   t:cre 
W NEED ONLY MARK THE UNINTERESTING rH^NPr^ * "^^ 

-    *iFi-ANr-((^P'*).NE.0)) 2o ?0 580  H NEI'S- 
0 MEANS VERTICAL. 

•00 5 70 CH=NSITE+I,NCHAN 
CHGOf)D(CH)=0 

570 »CONTINUE 
•00 TO 800 

OHO  »CONTINUE 

Ä^jSwKl PR,X:ESSED HERE-   N0T t*™™™ VET. 
♦GO To I I 00 

^00 ♦CONTINUE 
♦IF(ARRAY.NE.2)GO TO 
ALPA DATA CHANNELS, 
COMPUTATION MUST BE ^c. . 

♦IF(.ANY.((COMP(»).NE.0)))GO 
0 MEANS VERTICAL. 

ISSiJ'"!»2}?^—»«!!! (INC 
INDEX2=I, (INC TWSZR) 

{NSEX^I; WHO IfZR#3) 3 CaMP(,NENTs PER SITE. 
INDEX2«I* 
INDFX3=I 
INDEX4=| 
TI=TW3ZR+TWSZR+TWSZR 

•00 620 INDEXl«lfNSITE 
r2»o 
rA=CHG(K)D(INDEX4) 

650 
CHANNELS ARE AT 120 DEGREE 
DONE. ARRANGED 123123123... 

TO 630 

I) 

ANGLES AND SOME 

'■. s 

J 
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*|F(T6.E0*0)0a To (S10 
r6^HGfH)0< IM)EX4«I ) 

*IH(T6.FO.O)ÜO  TO  ftlO 
r.-)=>'r'w K.^C |N0EX4«21 

•lFfT6.EQ»0)0(1 To MO 

C ALL  TYWEE   COMPONENTS  MUST  BE  G(K)D Ff)R  A SITE To BE GOOD. 
•DO  AO-j   T3=0,T.NSZH-I 

T4=K.,JFX2*T3 
pj=rj:jFX3+T3 
r6=i,;:jFX3"»-T3*rrtszw 
T 7= £ N.)FX3*TW5ZR*TrtSZH 
HUFF^*,T4f0LD) = .5 773b*(BUFF2'*,T5fNEW)+BUFF2(*fTrt.NEW)* 

I BUFF2(*,T7,NEW)) 
60^  •CUitTl ^IIF 

l:JDnxV = INI;FX2*TWSZR 
610     CMGfUUdNDFXI )=T2 

IN0EX>INOEX3«TI 
I.\DFX4=INDFX4 + 3 

620  «CCMTINUE 
*G0 To  ROO 

630 ♦CONTINUF 
C MOHIZO^TAI    MOTION  PROCESSES  HERE.   NOT  IMPLEMENTED YET. 
A DISPLrt   "AWG630",2l 

♦GO TO   I 100 
650 «CONTINUE 

♦IF{ARUAY.NE.3)G0 Vo  700 
C NORSAR  DATA,   IT 13 ARHAHGED VNEVNEVNE...   WE DONT HAVE TO DO 
C ANY   COMPUTING.   JlttT  REARRANGING. 

*IF(.ANY. nC:)MP{*).NE.O)))Go TO 690 
C 0  MEANS   VERTICAL. 
C INDE>1=I,2,3...NS1TE   (INC   1) 
C IN0EX2«! ,   ' INC Tls'SZR) 
C INDEX }=I,   (INC  TNSZN*3) 
C INDEX4=1,   (INC   3) 

IN0EX2«I 
INOEXJ«! 
IN0EX4«! 
T1 «TNSZIKTNSZR^TNSZN 

♦Do 680   IN0EX1«!,NSITE 
T2=0 
r7«CHO(K)0( INDFX4) 

*IF(T7.FC.O)GO TO  ^70 
r2=i 

•jo fMQ T3BO,TNSZR-I 
T4«INDEX2+T3 
T5=irJDFX3+T3 
3,JFF2(*,T4,oL.D) = BUFF2(*,T5fNEW) 

660  ♦CONTINUE 
INDEXE I MDFX2+TWSZR 
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670 CHG()()D(INDEXI)=T2 
INDEX3»INDEX3+I 
INDEX4-INDEX4+3 

680 ^CONTINUE 
*C() TO 300 

690 •CONTINUE 
C    HORIZONTAL MOTION. NOT IMPLEMENTED YET. 
A    DISPLH "ARG690"t2< 

•GO TO MOO 
700 *CONTINUE 

C    ALL KNOWN ARHi.YS HAVE BEEN CHECKED FOR. 
A    DISPLH MARG700wf2l 

*G0 TO 1100 
800 *C()NTINUE 

C    WE NOW HAVE ALL THE DATA CONVERTED TO 64 BIT FLOATING POINT 
£    SnS1-,1™^' BIAS REM{)VED. VARIANCE CHECKED. MOTION COMPONENTS 
C    RESOLVED AND BAD CHANNELS MARKED.CHGOOD(-) IS NOW REALLY 
£    fiTFGD(_)- THE FIHST NSITE ENTRIES ARE THE ONLY ONES WE ARE 
C    S^NG^T^T^ iliiÄT iNDICATE WHICH SITESLARE GOoS! ÄE NCW C    SET NGDST To THE NUMBER OF G(X)D SITES, NGDCH TO THE NUMBER 

C    VFr?np,Ds??Jc?EVSwif?
U^ I" N2DST F0R VERTICAL M()TI(,N> AND ^E 

c      wg^^-icÄäLlifTr^JK? VsTESn) INDICATES WHICH 
NGDST=0 

*D0 820 INDEX I«I»NSITE 
T7=SITEGD(INDEX!) 

•IF(T7.E0.0)GO TO 810 
NGDST«NGDST*I 
SITES(NGDST)-INDEX I 

^10 *CONTINUE 
320 «CONTINUE 

NGDCH=NGDST 
*IF( .ANY. ((COMPU) .EO. I )) )LNGDCH»LNGDCH.SHL. I 
*IF(DEBUG.LT.I)GO TO 830 

A    DISPLH 1,SITEGD"fl8fSITEGDfSITEGD+70l 
A    DISPLH "SITES"tl6.SITESfSITES+30l 
330 «CONTINUE 

£    n,f)W iTLTIME F()R FFT- FIRST WE HAVE TOCONVERT TO 32-BIT 
c     SSÄ»»THATS ""FFT EXPECTS ™E ,NPU?: 

NGDR=PINTI(I) 
*D0 850   INDEX1=I,NGDR 
•CALL C64T32(BUFF2(«fINDEXI.0LD)) 

850 •CONTINUE 
C NOW  FFT.   NGDCH GIVES  THE  NUMBER  OF   FFT'S  TO DO. 

TWSZ GIVES T::E SIZE OF EACH FFT. 
C STARTING ADDRESS   IS  BUFF2(IfI,OLD). 
C ALL  THIS   IS  PASSED  IN COMMON  TO  RUNFFT. 

•CALL RUNFFT 
C NOW TO CONVERT BACK TO 64  BIT FLOATING  POINT. 
C •DO 870  INDEXI=ltNGDR 

;5< 
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c •CALL C32T64(BUFF2(*fINDEXI.OLD)) 
CÜ70 •CONTINUE 
c NOW   WE  GO TO  BUFF3. 
c FORMAT  OF  BUFF3   IS   (EACH   PE) i 
c WORDli                        TWTIME (1   WORD) c W0RD2I                         NODST (1   WORD) c WORD  3i                     SITES(-) (25  WORDS) c WORD  28i                   DATA 
c 
c 
c 

F(LOFREQ)(CHI...CH(NGDST)) 
• 

c 
c 

• 

F(HIFREQ)(CHI...CH(NGDST) 
BF3PE=BF3PE+I 
IBUFF3(BF3PEfI)=TWTIME(I) 
IBTJFF3(PF3PE,2)=NGDST 

•00 920   INDEXI=lfNGDST 
IBUFF3(BF3PEfINDEXI+2)=SITES(INDEXI) 

920 «CONTINUE 
*IF(TWSZ.EG.64)T1=6 
*IF(TWSZ.E0.128)TI=7 
*IF(TWSZ.EQ.256)TI=B 
*IF(TWSZ.EQ.5I2)TI=9 

INDEXI =28 
LNGT=LNGDCH.SHL.TI 
T2=0 
*IF(OLD.E0.2)T2=35200 
T5=L0FREQ 
T6=HIFREQ 
•DO 960 F=T5,T6 

C    WE WOULD LIKE TO 
C    THE INCREMENT BE 
C    LOOP. 

CH*Q 
•DO 950 T7=I,NGDCM 
INDEX2=CH+F+T2 
blJFF3(BF3PEt INDEXI ) = RBIIFF2( INDEX2) 
INDEXi=INDFXI+l 

• IFdNDEXI .LE.640)G0 TO 930 
C    HUFF3 IS OVER FLOWING. 
A    DISPLH "ARG930",2t 

•GO TO I I 00 
930 •CONTINUE 

CH=CI1+TWSZ 
950 •CONTINUE 
960 •CONTINUE 

•IF(BF3PE.LT.64)GO TO 1000 
C    HAVE TO WRITE OUT BUFF3. 

ÜF3PE=0 
•;yRITE(6^fBUFF3( I, 
•WAIT 64 
OPAGE=OPAGE+40 

•IF(DEBUG.LT.I)G0 TO 965 

DO "DO 950 CH=0,NGT-l ,TWSZM BUT CFD INSISTS THAT 
CONSTANT SO WE WILL CONSTRUCT AN EQUIVALENT 

).OUTDM2(OPAGE)f40) 

;:G^ 

L ....   ■    ■   ■■■ . 1.^_a_wMMt- UlBIM^dMkAMrf 
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A l)ISPLH"BUFF^",2| 
*IF(DEBUG.LT.2)G() Tf)  965 

A UISPLH   ,l6fBUFF3,BUFF3-H023l 
V65  *CC)NTINUE 

C ZERO OU  BUFF3.   NOT  REALLY  REQUIRED,   BUT USEFUL  ANYWAY. 
*D0 970   INDEX1=I,640 

iUFF3(*,INDEXI)=0.0 

970 *C0NT1NUE 
IO0O*CONTI(JUE 

*IF(.ANY.((T0TSCN(*).NE.FINSCN{*))))G0 TO   100 
I IOO*CONTINUE 

C GOING TO END  OF  JOB.FIRST WRITE  OUT REMNANTS   OF  BUFF3. 
*/JRITE(64,BUFF3(l,l ), 0UTDM2(0PAGE) ,40) 
•WAIT 64 
*IF(DEBUG.LT.2)GO TO   1105 

A DISPI.H  "E0J,I,I8,PUFF3,RUFF3+I023l 
I I05*C0NTINUE 

A JUMP  EFINALPRINT» 
A tJLKl 
A BFINALPRINTtn 
A DATA   (("••••••••")8,0D0Ail6)l0,"DEM2  GOING TO  END  OF  JOB», 
A (("•*******,,)8,0D0AM6)I0I 
A EFINALPRINT««! 
A DISPLS   ,I6,PFINALPRINT,EFINAI.PRINT-I| 
A CLSDISP  DISP2I 

•CONTINUE 
•STOP 
•END 

^7< 
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C FKCOMB 
C .VWITTEN FOR ILLIAC BY ANN KERR MAY 1974. 
C PROGRAM READS IN DATA THAT HAS BEEN FFT'D 
C ^ND ARRANGED WITH ONE TIME WINDOW PER PE AND 

JETECTS SEISMICEVENTS BY SEARCHING A THREE DIMENSIONAL 
C SPACE,ONE DIMENSION OF FREQUENCY AND TWO DIMENSIONS 
C OF WAVE NUMBER. 
C DECLARATIONS! 

*PE INTEGER INBUFU,640) f CNTRI.(*f 6),NCHAN(*) ,PINTI (*) f OFFSET(*). 
1 LOCATE(*)fNPTS(*)fC0UNT2(*),C0UNT3(*)fLOC2D(*t25). 
2 LOC3D(*,25)fTWTIME(*)fADJF(*) 
»PE REAL POWER{*.25)fFMAX(*f25)fFKX(*f25)tFKY(*f25)fRlNBUF(*,640), 
1 X(*,25)fY(*f25)fFFT(*,6I2)tKERNEL(*f25)f 
2 XC(X)RD(*),YCfX)RD(*)fPREALI (•),      COSKC*).SINK(*). 
4 COSDK(*)tSINDK(*)fREAMER(*)fFPMAX(*)fKXMAX(*)t 
5 KYMAXU) fDELX(*) ,DELY(*) tKXSEP(*) fKYSEP(*) fKSEP(*), 
6 VEL(*).AZ{*)fSIGNAL{*)fFSTAT(*)fSUMSC(*)   , 
7 TEST(*)fK(*),CHANAV(*)fTPOWER(*),FREQ(*) 
*PE REAL ADKX(4)fADKY(4)tYPOlNT{50)tYMAX(50)fDX(500;/,DY(5O0) 
•PE REAL BEAM(*),TPOW(*)tDELTAK(*)fP 
*?*  ^AL pREAL2{*)fRP(mER(*,25)fIPOWER(*f25)tRTPOW(*)fITPOW{*) 
*PE INTEGER MAX 
*CÜ INTEGER LOFREOtHIFREQ.DEBUGfSM.TlfT2fARRAYtPAGEfIfNfMNCHANt 
1 MNPTStNPOlNTtSWITCH.NFRE0,IGOfLINEfLINESfINDEXtIPf 
2 TWIN,SAM,IFREQ.J.NFREQI,REFINE,IND.YTOP 
3 YPMI,SIGN,NTIMES,LINEP1 
*PE REAL DELTXC3000),DELTY( 3000),DIST 
*PE REAL DELTAX,DELTAY,KX,KY 
*CU REAL DKX,LOWER,UPPER,LINEP,HDKX,BORDER,TWOH 
*CU WEAL DELTAF,RADIUS,ANGLE 
*CIJ LOGICAL M0DE3,NM0DE 
♦EXTERNAL MAX,FNGRID,REALE,IMG,GRID,CHECKR,OUTPUT 
*COMM()N/MAINFK/INBUF.CNTRL,NCHAN.PINTI,OFFSET,LOCATE, NPTS,C0UNT2. 
1 C0UNT3,LOC2D,LOC3D,POWER,FMAX,FKX,FKYfX,Y,KERNEL, 
2 XC00RD,YC00RD,PREAL1      ,COSK,SINK,BEAM, 
3 TPOW,DELTAK,RPOWER,IP()WER, C0SDK,SINDK,  • 
4 BEAMER,FPMAX,KXMAX,KYMAX,DELX,DELY,KXSEP,KYSEP,KSEP,- 
5 TWTIME,TPOWER,VEL,AZ,SIGNAL,FSTAT,SUMSQ,TEST,K, 
6 CHANAV,FRFQ,ADJF,DX,DY,P,YPOlNT,YMAX,ADKX,ADKY, 
7 KX,KY,DELTX,DELTY 
*EQUIVALENCE(INBUFt1,1),RINBUF(!,!)),(INBUFtI,2R),FFT(1,1)) 
•EQUIVALENCE (I ,LOFREQ), (2,HIFREQ), (3,DEBi;G), (4 ,SM), (5,TI ), (6.T2), • 
1 (7,ARRAY),(8,PAGE),(9,I),(1C,N),       (12,MNCHAN),  • 
2 (I3,MNPTS),(14,NP0INT),(I5,SWITCH),(16,IG0), 
f #,  , (17,INDEX),(18.IP),(19,DKX), 
4 (2Q,LOWER),(21,UPPER),(22,LINE),(23,LINES), 
5 (24,HDKX),(25,BORDER),(26,TWOH), 
6 (27,DELTAF),(28,RADIUS), (29,SIGN), 
7 (30,MODE3),(31,NMODE),(32,TWIN),(33,ANGLE),(34,SAM),  • 

8 (35,NFREQ),(36,IFREQ),(37,J),(38,NFREQ1),(39,REFINE)  • 
9 .(40,NTIMES),(41,IND),(42,YT0P),(43,YPMI),(44,LINEP), - 
Q (45,LINEP1) 
•DISK AREA C0NPRM(I),STC0RD(1),FKIN(8I) 
MODE=ON 

29< 
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A 

c 

A 
A 
A 
A 
A 
A 
A 
A 

DISPLF   HXC(K)RDM6,XC()0RDfXC(X)RD+lrt| 
JJ^L,,yC(,()RD,,'l6'YC(X)RD»YC(M)Rn+i6i 
*READ(64,INBUF(M)fFKIN(l),l) 
*.VAIT  64 

rialNBUFd ,1 ) 
•0(1   10  ARRAY» I f7 
*IF(ARRAY.EQ.7)G() TO  9000 

THAT  MEANS   UNKNOWN   HEADER 
T2aCNTRL(I.ARRAY} 

*IF(TI.EQ.T2)G0 To   15 
THAT MEANT  WE  FOUND   IT 

IO*CONTINUE 
lt3*C0NTlNUE 

SLIT(O)   Tl 
STORECOJ   ARRAY I 
DISPLF   "ARRAY  NO"   I6.T.TI 
PAGE=2 

A BUNCH OF DEBUG PRINT OUT 0 F INITIAL VALUES ?0*CONTI.MUE !■ iiiAL vAuutb 
50*C0NTnUE 

MOÜE=ON 
*READ(64fINBUF(Ifl),FKIN(PAGE).40) *WAIT 64 
PAGE=PAGE+40 
rwTIMn(*)=INBUF(*,l) 
MCHAN(*) =INBUF(*,2) 
PINTI(*)=MAX(NCHAN(*)) 
MNCHAN=PINTI(I) 

*IF(.ALL.((NCHAN(*).EQ.O)))   GO TO 9100 
PINTI(*)=1 

•00 60 Tl=l,25 
^)DE=(INBUF(*,PIMTH*)+2).FQ.TI) 
X(*,PINTI (*)) = XC(X)RD(TI) 
Y(*,PINTI(*))=YCOORD{TI) 
PINTI(*)=PINTI(*)♦! 
'.U)DE=()N 

6.)*C0NTISUE 
*Ir(DEBUG.LT.DGO TO  70 

)ISPÜt   "C(X)RDIN",Ol 
*IF(DE3UG.LT.2)GO TO  70 

DISPLF  "X-0"t16tXfX+3l 
JISPLF   "X-I"fl6,X<64fX+64+3l 
DISPLF   "X-2'M6,X-2*64fX+2*64+3l 
DISPLF  •'X-3M6fX-0*64fX+3*64+3l 
DISPLF   "Y-0",l6fX,X+3l 
DISPLF  "Y-l"tl6,Y+64,Y+64+3l 
DISPLF   "Y-2"t!6,Y+2*64,Y+2*64+3l 
DISPLF   "Y-3'M6,Y+3*64fY+3*64+3l 

^^^^^aflM^^riM^kaMaa^aBi J 
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200*C()NTIN,UE 
M()DE=MBITI 
TP()W(*) = RTP()W(*)**2+ITP()W(*)**2 

C     RESTOWE MODE 
M()DE=(TP()W(*).GT.TP()'/'ER(*)) 
TP()WER(*)«TPOW(*) 
LOCATE (*)=NP()I NT 
M()DE=MBITI 

3fXD*C()NTINUE 
FPMAX(*)=TP()WER(*) 
M()DE=()N 
SWITCH-2 

•CALL GRID 
*D()  350 N=l .MNCHAN 

MODE=(N.LE.NCHAN(*)) 
♦CALL  HEALE(FFT(*fOFFSET(*)*N)fPREALl(*)) 
•CALL   IMG     (FFTUlOFFSETU)+N)tPREAL2U)) 
KERNEL(^,N)"        ♦(ft.283I8530^(KXMAX(*)*X(^,N)+KYMAX(^)^ 

1 YU.N))) 
COSK(^)=COS(KERNEL(^fN)) 
SINK(^)-SIN(KERNEL(^tN)) 
RPOWER(^fN)»PREALI(*)^COSK(^)-PREAL2(^)*SINK(^) 
IPOWEH(^fN)»PREALI(*)*SINK(^)*PREAL2(*)*C()SK(*) 

350^CONTIiNUE 
MODE=ON 
•IF(DEBUG.LT.2)GO TO 360 

A    DISPLF "COARSE",01 
A    DISPLH "NPTS"f16fNPTS,NPTSl 
A    DISPLH "LOCATE",l6,LOCATE,LOCATE*3l 
A    DISPLF "KXMAX"fl6,KXMAXtKXMAX+3l 
A    DISPLF "KYMAXM.l6,KYMAXfKYMAX+3l 

PREALI (•)«RPOWERU,N) 
PREAL2(^) = IP()WER(*,N) 

A    DISPLF "RPOWEH",16,PREALI«PREALI+31 
A    DISPLF "IPOWER",l6tPREAL2fPREAL2+3l 
A    DISPLF "FPMAX"fl6fFPMAXfFPMAX+3l 
360 •CONTINUE 

•CALL FNGRID 
FMAXUtIFREQ)=FPMAX(^) 
FKX(^fIFREQ)=KXMAX(^) 
FKY(^tIFREO)»KYMAX{^) 
OFFSET(^)-OFFSET(^)+NCHAN(*) 

lOOO^CONTINUE 
•CALL CHECKR 

C DISPLAY MAXIMUM AND ASSORTED PARAMETERS 
•CALL OUTPUT 
•GO TO 50 

9000^C0NTINUE 
A    DISPLH "BAD HEAD"f0l 
9I00^C0NTINUE 

A    JUMP PBANNERl 

.?3< 
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*3L()CK DATA 
*PE INTEGER INBUF(*t640), CNTRU *, 6) ,NCHAN(*) f PINTI (•) f()FFSET(*) , 
1 L()CATE(*)fNPTS(*)tC0UNT2(*) tC()UMT3(*),L()C2D(*,25)f 
2 U)C3D(*.25)fTWTIME(*)fADJF(*) 
*?E HEAL POWER(*f25)tFMAX(*f25).FKX(*f25),FKY(*f25)tRINPJF(*,Mr) 
1 X(*t25)tY(*f25>tFFT(*.612)fKERNEL(*,25)f 

2 XC(X)RD(*)fYC(X)RD(*),PHEAU (*),     C()SK(*) ,SINK( *), 
4       C()SDK(*)fSINDK(*)fBEAMER(*)fFPMAX(*)tKXMAX(*), 
'3       KYMAX(*),DELX(*)fDELY(*),KXSEP(*)tKYSEP(*).KSEP(*), 
6 VEL(*)fAZ(*)tSrGNAL(*),FSTAT(*)f

t:UMSQ(*)   , 
7 TEST(*),K(*),CHANAV(*)tTP()WER(*) tFREQ(*) 
♦PE REAL ADKX(4)fADKY(4),YP()INT(50)fYMAX{50)fDX(500)tDY{500) 
*PC HEAL BEAM{*)fTP()W(*),DELTAK(*)fP 
*PE REAL PREAL2(*)lRP()WER{*f25),IP{)WER(*,25)fRTPOW(*),!TPOW(*) 
*PE INTEGER MAX 
*PE REAL DELTX( 3000)fDELTY(3000)fDI ST 
*PE REAL  DELTAX,DELTAY,KX,KY 
*C()MMON/MAINFK/INBUFfCNTRLtNCHAN, PI NTI. OFFSET,LOCATE. NPTS,C()U!n-2, 

1 C()UNT3,L()C2D,L()C3Dt POWER,FMAX.FKX.FKY.X.Y, KERNEL, 
2 XC(X)RD,YC(X)RDfPREALI ,COSKf SINK,BEAM, 
3 TPOW.DELTAK.RPOHER.IPOWER,, COSDK,SINDK, 
4 BEAMERtFPMAXtKXMAXfKYMAX,DELXfDELYtKXSEP,KYSEP,KSri 
5 TWTIME,TPOWER,VELtAZ,SIGNAL.FSTAT,SUMSQ,TEST,K, 
6 CHANAV.FREQ.ADJF.DX.DY.P.YPOINT.YMAX.ADKX.ADKY, 
7 KX.KY.DELTX.DELTY 
♦EQUI VALENCE( INBUFC 1. 1 ) ,RINBIJF( I. I ) ). (INBUF( I .2fl) . FFT( I . I )) 
•DATA CNTRL/54227.63*0.49619.63*0.60366.63*0.1 92*0/ 
•END 

i:& 
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♦ BLO^.K  DATA 

rPE ,NTEGEB sE
)g;8Hi^i?T^^!^ii^r3,*-64o,-ABuFF2,7'M'ini- 

*JE»ÜE^L  CHMSQ(80).RBUFFI(4006).R()WSUM,RBIJFF2(70400) 
*C()MM()N/MAIN2/NBUFFI .BUFF2.BIIFF3.FINSCN.COMP.TOTCCN  PINTI   PHT2 . 
S L^M^"TiME•THTIME•PEN•CNTRL.GLCHFTfVARFT.PRFALI   PREAI2 
2 ALLMSQ.TVARFT.LOFREQ.HIFREQ.SITEGD SITES CHMSO   *   "tA,^f 

♦EQUIVALENCE   <NBUFF! (I J ) .RRUFF I ( I)   IBUFFI   f   M^FF2?i . I   1) 
1 ABUFF2( I ) fRBlJFF2( I )). (CHG(X)D( I ) .SITECnf     ).       ' 
2 <BUFF3(ltl).IBUFF3(lfI)) ••••wwiill, 

*DATA  PEN/'|2^.4  5rt.7R  9.10.11.12.13,14.16.1^.17,18.10.20. 
1 ^f^^!^'2A'27«28»29^.31.32,33.34.35.3A  37  38.       - 
3 ^^fl^i^n'^^M5,'46'47'48'49'50-51 .52.53 54  55  56 - *                     57.58.59.60.61.62.63.64/                                                 »      *     i      t 
♦DATA  CNTRL/54227.0,51.17.60*0. 
' 49619.0.57.19.60*0. 
2 60366.0.66.22.60*0. 
♦END 65536.63*0.65636.63*0.65536.63*0/ 

2S< 
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DISPLH  "CHECKR,l
t0| 

10  *C()NTI.NUE 
C0UNT2 (•)=() 
C()IJNT:H*)=O 
PREAL1 {*)=0.5*nKX 
HDKX=PREAL1(I) 

*;JC)  I0Ü   I=L()FHEQ+l,HIFHEO-l 
M()DE3={FMAX(*.I).GT.FMAX(*,I-I )) 
MBITI = (FMAX(*tI) .GT.FMAX(*fI + l )) 
M()DE3=M()DE3.AND.MBIT1 
M()DE=M()DE . AND. .N()T.M()DE3 

*IF((FMAX(*fI-l ).GT.FMAX(*,I)))   INDFX(*) = I-I 
*IF((   FMAX{*,I+I).GT.FMAX{*,I)))   INDEX(*)=I+1 
KXSEP(*)=FKX(*,I)-FKX(*,INDEX(*)) 
KY5EP(*)=FKY(*f I)-FKY{*,INDEX(*)) 
KSEP(*)=SnRT(KXSEP(*)**2+KYSEP(*)**2) 
MM()DE=(KSEP(*) .LT.HDKX) 
M()DE=M()DE .AND. .NOT.NMODE 
ADJF(*)=I-1 

•00 560 J=l,2 
OELY(*)=FKY(*,ADJF(*))-FKY(*.I) 
DELX(*)=FKXC*,ADJF(*))-FKX(*fI) 
MBIT2=M()DE 
OFFSET (* )= (ADJF(*)-LOFREQ)•NCHAN(*) 
l<TPom*) = 0.0 
ITPOW(*)=0.0 

•DO 550 N=l .MNCHAN 
MODE=MODE.AND.(N.LE.NCHAN(*)) 

•CALL REALE(FFT(*,()FFSET{*)+N)fPREALl(*)) 
•CALL IMG  {FFT(^f0FFSET(*)+N)fPREAL2(*)) 
DELTAKU)=        +(6.2R318530^(FKX(^fADJF(^))^X(^,N) + 

I        FKY(*,ADJF(^))^Y(*,N))) 
COSK{^) = C()S(DELTAK(*)) 
5INK(^) = SIN(DELTAK(^)) 
RTP0W(^)=PREAL1(*)^C0SK(^)-PREAL2{^)*SINK(^)+RTP0W(^) 
ITP0W(^) = PREAL1 (•)^SINK(^)+PREAL2(^)*C0SK(^) + ITP0W(^) 

550*C0NTINÜE 
M0DE-MBIT2 
CHECK{^,J)=RTP()W{^)^2+ITP0W(^)^2 
ADJF(^)=I+! 

560«C»NTINUE 
MODE=OM 
,vlBIT2=(FMAX(*. I) .GT.CHECK(^f 1 )) 
MBITI=(FMAX(*,I).GT.CHECK(^,2)) 
MBITI=MBITI.AND.MBIT2 
MBIT1 = MPIT1.AND..NOT.NMODE 
M0DE3=M0DE3.()R.MBIT1 
HM()DE=.N0T.M()DE3 
MODE=MMODE 
Cf)UNT2(*)=r IINT2(^) + I 
LOC2l)(^fCOUNT2 (•)) = ! 
M0DE=M0DE3 
COUNT3(^) = C()UNT3(^) + l 
LOC3D(*,C()UNT3(^)) = I 
MODE=ON „   , 

L   —■  - - —    —^_^_-_J—_^_M——. 
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^ SETC(O)   G; 
A SETCCI)  Hi 
A DISPLH   "MonnS",!! 
A OISPLF   "CHFCKl'Mö.CHECK.CHECK+Pl 
A DISPLF   MCHECK2",l(S,CHECK+64,CHECK+73l 

I 00*  CONTJMUE 
•RETURN 
*END 

ax* 

mi  iiri>^*üMiiiiiairi   ^       in. J 
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*PE 
I 
*PE 
I 
*PE 
I 
♦ PE 
♦ CU 
I 
2 
3 
*CU 
I 

?. 
3 

♦SUBROUTINE CI6T64(INt()UT) 
*PE REAL INU),OUT(*) 

INTEGER NBUFFI(*t64)tFINSCN(*),C()MP(*),T()TSCN(*),PINTI(*) 
r.r- ,  . PINT2(*)»TIME(*)t0TIME(*)fTWTlME(*),PFN(*).CNTRI (* M 

'NTEOERcLs,•^^f^^5^s,,
8

B!;r3(*•Mo,•ABl,FF2,7mnn,• 
REAL CHMS0(80).RBUFFI(4096)fR()WSUM,RRUFF2(704n0) 
INTEGER  ADBBUF(R),C()REPTf BYTE,ADBWRD,ARRAY,DEBUG.TWSZ 

()VLAP,NCHAN,NSITE,NR()WS,DIFFR,DIFFW,NEW.()LD.GAP TSCAN«   ■ 
INDEXI,INDEX2,INDEX3,INDEX4.TI   T2,T3  T4,f5.T6;CH ^. 

, OFFSET. INBYT,NGDCH,TWSZR,NGDST.NGDR,F,PF3PE,NGT.PAn!:   Yi 
LOGICAL  LADBBIH^^ . 

LTWSZ,LOVLAP,LNCHAN,LNSITE,LNR01VS.LniFFR,LD  FFW,LNFK       • 
LOLD.LGAP.LTSCAN   ,LTI,LT2,LT3,LT4  LT5,LTrt,lcS,LOFFSF       ■ 
LINBYT,LF,LNGI)CH,LTWSZR,LNGDST.LNGDR,LNGT LT7 

♦EXTERNAL  GTDATA,C64T32,ROWSUMfRUNFFT,C32T64 •LN^'LW 

♦Ct)MVON/MAlN2/NBUFFI ,BUFF2,BUFF3,FINSCN,C0MP,T0TSCN,PINTI ,PINT2 
1 TIME,OTIME,TWTIME,PEN.CNTRL,GLCHFT,VARFT.PRFALI   PRFAL2 - 
2 ^LMSQ,TVARFT,LOFREQ,HIFREQSITEGD  SITES  CHMSO   'PRRAL2' 
♦EQUIVALENCE   (NBUFFI ( I . 1 ) ,RBUFFI ( I ),'IBUFF I ( I )), (BUFF2?i . 1 ,1 ) 
1 ABUFF2(l;,RBUFF2(l)),(CHGfK)D(l),SITEGD(l) ,   ' 
2 (BUFF3(I,I),IBUFF3(I,1)) cm i;;, 

♦EQUIVALENCE (I,ADBBUF(1),LADPBU(I)),(9,COREPT,LCOREP),(10,BYTE. 

3 
4 
5 
6 
7 
a 
9 
0 
I 
♦DISK AREA 

^??c:( ^nM^AP'L(,VLAP)'(l5'NCHAN'LNCHAN).('^NSITF - 
^S ' U'MR(,WS'LNR()WS)'(l8«DrFFR'LDIF:f:«)^'9.DIFFW, - 
LDIFFW),(20.NEWILNEW).(2I,OLD,LOLD),{22,GAP LGAP) (23  - 

X,I™:L?'SZR)t(40'NGDST»LNG0ST)'(4|.NGDR.LNGDR),   - 
^^D^^^'^V^LNGT)'(44'LAST,6)•(45•DEBlJG,LDEBIIG;,- 

i 4ö,HAC;E) , (47,T7,I.T7) 
INDM2(20),0UTDM2(40),CONPRM(I ) 

♦IF(DEHUG.LT.I)G() TO 10 
A     IJISPLH "CI6T64",0| 

♦IF(DEBUG.LT.3)C0 TO )0 
A     LDL(O) $D49t 
A     LDA lN(0)t 
A     DISPLH "^",321 

10 ♦CONTINUE 
C     NOW TO CHECK WHICH ARRAY WE HAVE. 

♦IF(ARRAY.GT.2)G0 TO 100 
LASA AND ALPA HERE. SIMPLE 14 BIT TWOS COMPLEMENT. 

A     LDL(O) $D49| 
A     LDA lN(0)t 
A    SHAR =2l %  RIGHT JUSTIFY IT. 
A    AND =3FFFil6l % GOT RID OF ANY GARBAGE BITS. 

L 
42< 

-- ■ 
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A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

C 
C 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

00 

LDH SAI %  SAVE IT IN IR, 
4  NOW TO TAKE CARE OF THE SIGN. 
LIT(O) =OCOOE000000000000lift I 

% WITH A 1 IN THE HIGH ORDER BIT OT THE 
% MANTISSA THATS -(2**13) WHICH IS TIIF 
% VALUE OF THE SIGN BIT. 

SHAH =131 .i ISOLATE THE SIGN BIT. 
SHAL =47| ;tP'JT IT IN THF HIGH ORDER BIT OF THE 

%  MANTISSA. 
LEX SCO! 
40RMI 
SANI 
LDS SAI 
L1M SKI 
SHAL=35l 

NOW ITS EITHER -(2**13) OR 0.0 

SAVE SIGN IN SS. 
% GET THE ORIGINAL. 
S SIGN HIT WENT IN EXPONENT SfX)N TO BE 
*  OVERWRITTEN. 

LIT(O) =0400000000000000011 61 
LEX SCOl 
WORM! ;i ABSOLUTE VALUE IS IN FLOATING FORMAT. 
ADRN SSI %  ADD IN THE SIGN. 
STA OUT» X  GOT IT. 

*Ü0 TO 500 
*IF(ARRAY.NF.3)G0 TO 200 
NflRSAN DATA. 4 BITS OF GAIN CODE AND 12-RIT TWOS COMPLEMENT 
MANTISSA. 
LDL(O) SD49| 
LDA IIi(0)l 
LDS SAI ^ SAVE IT 

AND=0H00i16l 
SHAL=36l 

IN 
FIRST LETS 

SS. 
DO THE 

% PUT THE SIGN BIT 
% OF THE MANTISSA. 

LIT(O) =0COOCOOOOO00O00OOilftl 

SIGN. 

IN THE HIGH ORDER BIT 

LEX SCOl 
NORM I 
SAN I 
LDR SAI 
LDA SSl 

AND=7FFtl6l % 
SHAL =37| X 

LIT(O) =0400B000000000001 
LEX SCOl 
NORM I % 
ADRN SRI X 
LDR SAI % 
LDA SSl % 
SHAR =121 % 
SANI % 
ADM «40GCII6I I 

% NOW ITS EITHER -(2**11) OR 0.0 

SAVE IT IN SRI 
RESTORE THE ORIGINAL 
OF THE MANTISSA. 
LOW ORDER II BITS. 
LEFT JUSTIFY THEM IN 
161 

TO DO THF REST 

THE MANTISSA. 

THATS THE MANTISSA 
THATS THE MANTISSA 
SAVE IT IN SR. 
RESTORE THE ORIGINAL To DO 
ISOLATE THE 4 FITS OF GAIN 
MAKE IT NEGATIVE. 
WE WANT EXPONENT TO BE THAT 

WITHOUT THE SIGN 
WITH THE SIGN. 

GAIN CODE. 
CODE, 

OF 
%  2**(I0-GAIN). THATS EXPONENT OT 2**I0, 

J 
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A SHAL =481 
h SAB  =161 
A MLRN  $R| 
A LDL(O)   $D50l 
A STA  ()UT(0)| 

•GO TO 500 
200 *CONTINUE 

A DISPLH  "ARG200"t2| 
C   '       ARRAY  WAS OUT OF  RANGE. 
500 *CONTINUE 

*IF(DEBUG.LT.I)G0 TO 510 
A DISPLH  MECI6T64"t0| 

*IF(DEBUG.LT.3)G() To 510 
A LDL(O)   $D50l 
A STA  OUT(0)l 
510 *CONTINUE 

♦RETURN 
*END 

X THATS GOT THE GAIN CODE. 
*  MULTIPLY   IN  THE MANTISSA  AND SIGN. 

14* 

■-- -• 
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A 
A 
A 

A 
A 
A 
A 
A 
A 
A 

•SUBROUTINE  C32TM(IN.OUT) 
*PE   WEAL   IN(*),OUT(*) 

INTEGER  NB!JFFI(*,64),FINSCN(*),COVP(*),T()TSCN(*),PIMTl(*) 
PINT2(*),TIMF(*)t()TIME(*),rWTIMF(*),PnM(*),CfrrPL{*.^) 

REAL GLCHFT(*),VARFT(*)tniIFF2(*f550,2),^lJFFl{*,M0),PREAr !(*). 
PREAL2{*)fALLMSO(*),TVARFT(*) •  «nun   i, 

INTEGER  L()FREÜ,HIFRE0,IBUFF1 (4096) timjFF?(*,640),ANin--2(/0/JOO) 
CHGOOD(B0),SITEGD(8n),SITES(8O) 

REAL  CHMSQ(80),RBIJFFI (4096) ,R0WSIJM,HPi)FF2( 704 00) 

*PE 
I 
*PE 
I 
*PE 

*PE 
*CU INTEGER   ADBPUF(8).COREPT, HYTE,Anj/;RD,^RRAYtDLbiJG,T.'JS 

2 
3 
*CU 
I 
2 
3 

OVLAP,NCHAN,NSITE,NROlVS,DIFFR,JIFFW/JPiV,0[DfnAP,TSCA"L. 
INDEXI,INDEX2,INDEX3fINDFX4,TlfT2,T3,T4tTS,r6tCH 
OFFSET. I NBYT,NCDCM,T;VSZR,NGDc:T,,MODP,F,RF3PFfNGT.PAr,'M/ 

LOGICAL  LADRRU(R),LCOREP.LASTI6,LBYTE,LADFWR,LAPHAY,L0[-R'J(;, 
L-nvSZ.LOVLAP.LNCHAN.LNSITE.LNROWS.LniFFR.IDIFFW.L'l-,-. 
LOLD.LGAP.LTSCAN  »LTI,LT2tLT3fLT4fLT5,LTA,LCH.LOFFSF 
LINRYT,LFfLNGDCH,LTWSZRfLNGDST,LNG[)R,IA'nT,LT7 

•EXTERNAL  GTDATA.CI ftTMfC64T32,R0WSnM,RIIMFFT 
•COMMON/MAIN2/MBUFF I, BUFF2,BUFF3,FINSC'>l,CO/IP,TOTSCM,PINTI,PrJT2 

1 TIME,OTIME,TWTU':F,PEM,CNTRL,GLCHFT,VARFT,PRFALI .PREAL2. 
2 ALLMSO,TVARFT,LOFREQ,flIFREQ,SrTEOD,SITFS,CHM50 
*EüUIVALENCE   (MRUFFI(M),RBUFFI(I ),I PUFF I(I )),(RUFF2(1,1.1). 
1 ARUFF2(l),RRUFF2(l)).(CHüOOD(l).SITEGn(l)). 
2 (RUFF3(1.I),I3UFF3(I,I)) 
♦ EQUIVALENCE (I.ADRPUF(I),LADBBU(I )).(9.C0REPT,I CORFP).(I 0.^YTH 
1 LBYTE).(II,AnBiVR0,LADBWR).(l2.ARRAY,LARRAY).(l3.T;',S7. 
2 LTWSZ),(l4.0VLAP,L()VLAP).(l5.NCHAN.IMCf!AN).(l6.NSITF  • 
3 LNSITE).(l7,NROWS,LNROWS)f(IR,DIFFR,LniFFR).(l9.DIFF

,V. • 
4 LDIFFW).(20,NEWfLNEW),(2l,OLD,LoLD),(22,GAP,LGAP).(2^ • 
5 TSCANS,LTSCAN).(24,INDEX1 ),{25,INnEX2),(26.I'>inFXl).(?7.. 
6 INDEX4).(28,TI.LTI).(29.T2,LT2),(30.T3.LT3),(3I.T4, 
I LT4),(32,Tb.LT5),(33,T6,LT6),(34,CH,LCH),(35,;)FFSFT,   ■ 
8 LOFFSE),(36.INRYT.LINRYT),(37,F.I.F),(38.NGnCH.L>JGnCH). • 
9 (39,TWSZR.LTWSZR).(40,NGnST,LNGr)ST),(4|,NCDP,LNGnR). 
0 ^2,RF3PE),(43.NGT,LNGT),(44,LASTI6),(4S,DEPUG,LnrRlin),. 
1 (46,PAGE),147,T7,LT7) .   .   . 
•DISK AREA INDM2(20).()UTr)M2(40),CONPRM(l ) 
*IF{DEHUG.LT.I )G() TO 10 
DISPLH "C32T64»,0l 

*IF(DEBUC.LT.3)G0 TO 10 
LL)L(O) SD49I 
LDA IN(0)| 
DISPLH "IN",321 

10 «CONTINUE 
LDL(O) $D49| 
LDA IN(0)| 
LDR SAI 
RAB =01 

SHAR =561 
SBM =40tl6l 

SAVE IT. 
ELIMINATE THE SIGN So INF CAN DO THF 
EXPONENT. 
ISOLATE THE EXPONENT. 
SUBTRACT THE 32 BIT OFFSET. 

\S- 

J 
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A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 

0 

ADM =40001161 
SHAL =481 
LDS SAI 
LDA IR| 
SHAH =631 
SHAL =631 
OR SSi 
LDS SAI 
LDA SRI 
SHAL =401 
SHAR =!6l 
OR SSI 
LDL(O) SD50I 
STA ()UT(0)l 

• IF(DEBUC.LT.I )C() TO 
DISPLH "£032164",01 

♦rF(DEBUG.LT.3)G0 TO 
LDL(O) SD50I 
LDA OUTCO)! 
DISPLH "OUT",32I 

•CONTINUE 
•RETURN 
•END 

% ADD THE 64 BIT OFFSET. 
X PUT IT IN THE 64 BIT EXP. FIELD. 
%  SAVE IT. 
% NOW FOR THE SIGN. 

% SIGN BIT IS ISOLATED. 
X NOW WE HAVE EXPONENT AND SIGN. 
% SAVE IT. 
% NOW FOR'THE MANTISSA. 
%   ISOLATE THE MANTISSA. 
X  PUT IT IN 64 BIT EXP FIELD. 
% DONE. 

110 

110 

lb' 

....—J^ --....- J 
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A 
A 
A 
A 

A 
A 
A 
A 
A 
A 

PAGE 

♦SUBROUTINE C64T32(IN) 
*PE  REAL   I NU) 

INTEGER NBUFFI(*f64)tFINSCN(*)fC()MP(*),T()TSCN(*),PINTI(*) 
PINT2(*)fTIMF(*),()TIME(*)fTWTIME(*),PEN(*),CNTRL(i.<S) 

REAL  GLCHFTU) tVARFT(*).BUFF2(*,550.2),BlJFF3{*tM0),PREALl(*). 
PREAL2(*),ALLM5Q(*),TVARFT(*) 

INTEGER L()FRE0,HIFRE0fIBUFFI(4096),IRUFF3(*,640)tABUFF2(7n40n) 
CHG(X)D{8G),SITEGD(80)fSITES{flO) 

REAL  CHMSQ(80),RBUFFI ( 4096) tR()WSUM,RBUFF2 (704 00) 
INTEGER ADBBUF(fl)fCnREPT. BYTE.ADBWRD.ARRAY,DEPUG.T.VSZ.       • 

()VLAP,NCHAN,NSITE.NROWS,DIFFR,JIFFW,NEW,f)LD,GAP,TSCA'ir,.- 
INDEXI,INDEX2,INDEX3,INDEX4,TI,T2,T3,T4,T5,T6,CH 

, OFFSET,INBYT,NCDCH,TWSZR,NGDST,NGDR,F,BF3PE,NGT,PAGH,T/ 
LOGICAL LADBBU(8).LCOREP.I.ASTI6,LBYTE,LADBWR,LARRAY,LDFRMG. 

LTWSZ,LOVLAP,LNCHAN.LNSITE.LNR():vs,LniFFR,IDIFFl\JNPWt     • 
LOLD,LGAP,LTSCAN   ,LT1 ,LT2,LT3,LT4,LT5,LT6,LCH,LOFFSF       ■ 
LINBYT,LF.LNGDCH.LTWSZR,LNGDST.LNGDP,LNnT,IT7 

♦EXTERNAL GTDATA.CI6T64,ROWSüM,RUNFFT,C32T64 
♦COMMON/MAIN2/NBUFFI ,BUFF2,BUFF3,FINSCN,COMP,TOTSCN,PINTI .PPJTP 
1 TIME,OTIME,TWTIME,PEN(CNTRL,GLCHFT,VARFT,PRFALI,P:?EAI2" 
2 ALLMS9;.lyARFT,L()FRE0,H:IFREQ,SITEGr),SITES,CH^SO 

I 

*PE 
I 
*PE 
1 
*PE 
I 
*PE 
*CU 
I 
2 
3 
*CU 
I 
2 
3 

(NPUFF1(1,1),RBUFFI(I),I PUFF!(!)),(BUFF2(1,1.1) 
ABUFF2(I),RBUFF2(1 )),(CHGOOD( I ),SrTEGD(I)). 

(BUFF3(l.n.IBUFF3(l.l )) 
•EQUIVALENCE (I,ADBBUF(I).LADBBU(I)).(9.C0RFPT.LC0RFP),(I 0,BYTE 
1 J-BYTE),(II,ADBWRD.LADBWR).(I2.ARRAY,LARRAY).(I3.TW57. - 
2 LTWSZ),(I4,0VLAP,L()VLAP),(I5,NCHAN,LNCHAN),(I6,.MSITE - 
3 LNSITE),(17,NROWS.LNR()WS),(l8,DrFFR,LDIFFR),(I9.DIFFW. - 
< LDIFFW).(20,NEW.LNEW),(2I.OLD.LOLD).(22,GAP.LGAP),(23 - 
5 JSCANS.LTSCAN).(24.INDEX1).(25.INDEX2).(26,INDEX3),(?7.- 
6 INDtX4).(28.Tl.LTI).(29.T2.LT2).(30.T3 LT3),(3I.T4 - 
7 LT4),(32.T5.I.T5).(33.T6.LT6),(34.CH,LCH).(3^.0FFSFT. - 

J (39.TWSZR.LTWSZR).(40.NGDST,LNGnST),(4i;NGDR,LNGDR).  - 
0 ^2,BF3PE),(43,NGT,LNGT),(44,LASTI6),(45,DEPUG,LDEPl'G).- 
1 (46,PAGE),(47,T7,LT7) ,    -  , 
•DISK AREA INDM2(20).OUTDM2(40),CONPRM(1) 
•IF(DE3UG.LT.I)G() TO 10 
DISPLH "C64T32",0l 

•IF(DEBUG.LT.3)GO TO 10 
LDL(O) $D49| 
LDA IN(0)1 
DISPLH "IN",321 
DISPLF ,32l 

•CONTINUE 
LDL(O) SD49| 
LDA IN(0)| 
LDS $A| ;, SAVE IT. 
fMB =0» « GET RID OF THE SIGN PIT FOR NOW. 
SHAR =481 %  ISOLATE THE EXPONENT. 
SBM =40001161 %  SUBTRACT OUT THE 64-BIT OFFSET. 

S i •< 
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A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 

I 10 

ADM   =401161 
SHAL  =561 
LDH   $AI 
LDA   $Sf 
SHAR  =631 
SHAL =631 
OH   $Hl 
LDR   $AI 
LDA   $Sl 
SHAL  =161 
SHAR  =401 
OR   $R| 
LDL(O)   $D49| 
STA   IN(0)t 

*IF(DEfiUG.LT.I)G() TO 
DISPLH  HEC64T32"t0l 

*IF(DEBUG.LT.3)G0 TO 
LDL(O)   SD49I 
LDA   IN(0)| 
DISPLH "OUT(IN),,,32l 

•CONTIMUE 
♦ RETURN 
• END 

Ä ADD IN THE 32-BIT OFFSET. 
I PUT IT IN 32-BIT OUTER EXPONENT FIELD. 
X  SAVE IT. 
%  NOW FOR'THE SIGN BIT. 

% $A HAS EXPONENT AND SIGN 
% SAVE  IT. 
X NOW FOR'THE MANTISSA. 

%THE  32-BIT 
ü THATS ALL 

MANTISSA 
OF  IT. 

FIELD. 

no 

48« 

L -  - -   - ■ — 
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C 
C 
c 
c 

A 
A 
A 
A 

A 
A 
A 
A 

♦SUBROUTINE CNVTIM 

•PE  ,"WB.TfW«t|^«nW«..*«..l .PINT. <*>. INBUF(.. 128,. 

«UPTWA.«. .SAVBCT,•,?t«v^^A^E<rt, •TSTEps<6, •sc*N5- 

RDPWM.GETRYT.PUTBYT 

I 
2 
*CU INTEGER 
1 
2 
3 
*CU LOGICAL 
I 
2 
3 
•EXTERNAL 

1 
I 
2 
3 
4 
5 
6 
A 
7 
8 
9 
•DISK AREA 

^^^a;^.jr^:NT..Tr|!|KT„.MvBcT.8AWW. 
.EOUIVAUNCFM.ADBBUFnj.UDBBU.,,,,,,,*^^*^,, 

(M.'lNPTKaiNPTHMIJ.SAVADB.LSAVAD), 
(l.1.ADB()UT(ft).LADB(lU((i)) ' 
.(!9 mPT« I.OUPTW) (20.ByTS.LByTS),(21,m«DS.LmmDS). 

?M^VT.5),(27'T<s>1-T*'.<2B."l'BVT,U)URYf) (29 if I m 

(43o;iSa*DBJB;(34•BYTCNT'l)•l■BYTCN,, ,,• 

j 44.PAGE.LPAGE). (45,DEBUO.LDEaur5). (46^
36TRLBC?)UmGC,,,• 

ÖÜPUT6I22I :i'NTuT?50?
> •<,UPUT3(20) •^UPUT4<20,''^^'20'• 

•IF(DEBUG.LT.I)GO To   10 
DISPLH   "CNVTIM1",01 

10    T6»CNTRL{2tARRAY) 
•IF(TA.NE.I)G0 TO  100 

CNTRL(2fARRAY)   EQUALS   I   ONLY   IF  TIME   IS   ALREAOY   TM TWP  cnnu  „c 
DECISECONDS  FROM THE  BEGINNING OF THE  YEAR  AS   REIK FROM  Z TAPP 
NO CONVERSION  IS   NECCESSARY. irHF TAPF' 
WE  NEED  ONLY TO MOVE   IT. 

•CALL  GETBYT 
LDL(O)   LINBYTi 
CSHL(O)   161 
LDA   SCOl 
STA  TIMEI 

•CALL GETBYT 
LDL(O)   LINBYTi 
LDA   SCOl 
OR  TIMEl 
STA TIMEl 

•IF(DEBUG.LT.I)GO TO 20 
DISPLH HFMT#l"tOl 

•IF(DEBUG.LT.2)G0 TO 20 

   tälmtmtimmttmimaitmm ^^MMMMBaMM 
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A DISPLH  "TIMESai 
20 *G() TO 500 

100     T6»CNTRL(2.ARRAY) 
*IF(T6.NE.2)G() TO 200 

C    TIME IS IN EBCDIC IN THE FORM DDDHHMMSS. GET IT A CHARACTER AT A 
C     11 ME • 

♦CALL GETBYT 
LT6-0FF.TURN ON..LAST.4 
LT1-LINBYT.SHR.12 
LT2-LINBYT.SHR.8 
LT2-LT2.AND.LT6 
LT3=LINBYT.SHR.4 
LT3=LT3.AND.LT6 
LT4=LINBYT.AND.LT6 

A *DUMMY  ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS. 
TIME(*)-m*IOO*T2*IO-»T3)*24+T4*IO 

♦CALL GETBYT 
LT6«0FF.TURN  ON..LAST.4 
LTI-LINBYT.SHR.I2 
LT2=LINBYT.SHR.8 
LT2=LT2.AND.LT6 
LT3=LINBYT.SHR.4 
LT3=LT3.AND.LT6 
LT4=LINBYT.AND.LT6 

A    äDUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS. 
TIME(*)»((TIME(*)+TI)*60+T2*I0+T3)*60*T4*10 

♦CALL GETBYT 
LTI»LINBYT.SHR,12 

A    «DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS. 
TIME(*)«(TIME(*)*TI)*IO 

•IF (DEBUG.LT.I) GO TO 110 
A    DISPLH ,,FMT#2'»,0l 

*IF(DEBUG.LT.2)G0 TO 110 
A    DISPLH "TIMEi'Mö.TIME.TIMEl 

I 10 *0() TO 500 
200 «CONTINUE 

C     IF WE GET HERE SOMETHING WIERD IS GOING ON. SINCE IT AINT A VALID 
C    FORMAT. PRINT OUT A LITTLE MESSAGE AND SEE WHAT HAPPENS. 
A    DISPLH "ARGTIMEM,2l 
500 «CONTINUE 

*IF(DEBUG.LT.I)GO TO 510 
A    DISPLH "ECNVTIMi«fOl 
510 «RETURN 

•END 

•o- 

-_-a_IMa,M__a--_aMMaa_l   J 
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•SUBROUTINE PNORID 
C    PURPOSEtONCE A POWER MAXIMUM fiAS BEEN POUND FOR EACH PREQÜENCY 
C    ON THE COARSE GRID REFINEMENTS OF THE MAX ARE PFRFORMFD ON A 
C    SQUARE GRID. THE SPACING ON THE SQUARE GRIQ IS DKX/6. 
C    THE SEARCH STARTS IN THFEAST DIRECTION AND PROCEEDS 
C    CLOCKWISE. THE DIRECTION OF THE SEARCH IS CHANGED WHEN A 
C    MAX IS FOUND IN THA DIRECTION. 
C    DECLARATIONS! 

*PE INTEGER IN3UF(*,64ü),CNTRL( *,6),NCHANU) .PINTI (*) ,OFFSET( *) , 
1 LOCATE(*)fNPTS(*)fCOUNT2{*>,COUNT3(*),LOC2D(*,25). 
2 LOC3D(*,25),TWTIMF(*)fADJF(*) 
*PE REAL POWER(*,2fj),FMAX(*f25)fFKX(*f25),FKY(*,25),RINPUF(*f640), - 
1 X(*t25),Y(*,25),FFT(*,6l2)fKERNEL(*f25), 
2 XCOORD(*)fYCOORD{*).PREALI(*),     COSK(*)f5INK(*), 
4 COSDK(*),SINDK(*),BEAMER(*)fFPMAX(*)fKXMAX{*), 
5 KYMAX(*),DELX(*),DELY(*),KXSEP(*),KYSEP(*),KSEP(*)f 
6 VEL(*),AZ(*),SIGNAL(*),FSrAT(*)tSUMSQ(*)   , 
7 TEST(*),K(*),CHANAV(*)fTPOWER(*)fFREO(*),TDKX(*) 
*PE REAL ADKX(4),ADKY(4)tYPOlNT(50)tYMAX(50),DX(500),DY(500) 
*PE REAL BEAM(*)tTPOW(*)fDnLTAK(*),NRPOWR(*,25),NIPOWH{*f25)»P 
*PE REAL PREAL2{*)fRPOWERU,25),IPOWER(*f25)lRTPOW(*).ITPOW(*) 
*PE INTEGER MAX 
*CU INTEGER LOFREO.HIFREOfDEBUG,SMtTI,T2,ARRAY.PAGE.I.N.MNCHAN, 
1 MNPTS,NPOlNTfSWITCH,NFREQfIGOfLINE,LINESfINDEX,IP, 
2 TWIN.SAM.IFREO.J.NFREQl «REFINE,IND.YTOP      ,       - 
3 YPMI,SIGNtNTIMESfLINEPl 
*PE REAL DELTX(3000).DELTYt3QOO)fDIST 
*PE REAL DELTAX.DELTAY.KX.KY 
*CU REAL DKX,LOWER,UPPER.LINEP.HDKX.RORDER.TWOH 
*CU REAL DELTAF,RADIUS,ANGLE 
*CU LOGICAL M0DE3,NM0DE 
•EXTERNAL MAX,GRID,REALE,IMG 
•COMMON/MAINFK/INBUF.CNTRL,NCHAN,PINT!,OFFSET,LOCATE,NPTS,COUNT?,  - 
1 C0UNT3,L0C2D,L0C3D,POWER,FMAX,FKX,FKY,X,Y,KERNEL, 
2 XC(X)RD,YCOORD,PREALI     ,C0SK,SINICVBEAM. 
3 TPOW,DELTAK,RPOWER,IPOWER, COSDK.SINOK.  - 
4 BEAMER,FPVAX,KXMAX,KYMAX,DELX,DEI.Y,KXSEP,KYSEP.KSEf',- 
5 TWTIME,TPOWER,VEL.AZ,SIGNAL,FSTAT,SUVSO,TFST,K, 
6 CHANAV,FRFQ,ADJF,DX,DY,P,YPOlNT,VMAX,ADKX,ADKY. 
7 KX KY 
•EQUIVALENCE(INBUF(1,I),RINBUF(I,1)),(INRUFCI,2R),FFT(I,I)) 
•EQUIVALENCE (I,LOFREQ),(2,HIFREQ),(3,DEBU3),U.SV),(5,TI),(6,T2), - 
1 (7,ARRAY),(8,PAGE).(9,I)f(10t^),       (I2,MNCHAN),  - 
2 (l3,MNPTS),(l4,NPOlNT),(15,SWITCH),(lrt,IGf)), 
3 (17.INDEX).(IP.IP).(19,DKX), 
4 (20,LOWER),(21,UPPER),(22,LINE),(23,LINES), 
5 (24.HDKX).(25.BORDER).(26.TWOH), 

(27.DELTAF).(28.RADIUS). (29.SIGN). 
(30.MODE3).(3I.NMODE).(32.TWIN).(33.ANGLE).(34.SAM),  - 

•• 

(35.NFREQ).(36.IFREQ).(37.J).(38.NFREQI).(39.REFINE)  - 

? 

.i- 

-  ----- —       - - - —^—>- 
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IND)f (42fYT()P),(43fYPMI),(44fI.INEP)t   - 9 ,(40,NTIMES)f{4l 
0 (45,LINEPI) 
•DISK   AREA  C()NPRM(l),STCf)RD(l ),FKIN(8I ) 

TDKX(*)=DKX 
•DO  500  NTIMES=1,REFINE 

TDKXU)=TDKXU)/6.0 
PREALI(•)=TDKX(^) 
ADKXd ) = PREALI(I) 
ADKX(2)=0.0 
ADKX(4)=0.0 
ADKYd ) = 0.0 
ADKY(3)=0.0 
ADKY(4)=PREALI{I) 
PREAI.I (•)=-PREALI(*) 
ADKX{3)=PREAL1(I) 
ADKY(2)=PREALI(I) 

•DO 475 1=1,4 
MODE=ON 
DELX(^)=ADKX(I) 
DELY(^)=ADKY(I) 
RTPOW(^)=0.0 
ITPOW(^)=0.0 
MBIT1=M0DE 

•DO 250 N=l«MNCHAN 
MODE=(N.LE.NCHANU)) 
DELTAK{^)=+6.283l85307^(DELX(^)^X{^,N)+nELY(^)^X(^,N)) 
COSDK(^)=COS(DELTAK{^)) 
SINDK(^)=SIN(DELTAK(^)) 
NRPOWR(^,N) = RPOWER(*,N)^C()SDK{^)-IPOWER(^/n^SINDK(*) 
NIPOWRU,N) = RP0WERU,H)^SINDKU) + IPOWER(^/n^C0SDK(*) 
RTPOW(*)=RTPOW(*)+NRPOWR(*tM) 
ITPOW(*)=ITPOW(^)+NIPOWR(*fM) 

2S(HCfJNTINUE 
MODE=MRITl 
TP0W(*) = RTP0WU)**2+ITP0W (•)••? 

400*CONTIMUE 
•IF{DEBUG.LT.2)G0 TO  405 

DISPLII  "FINE",Of 
PINTK l) = I 
DISPLH  ,,I,,J6,PINT1 ,PINTI I 
DISPLF   "DELX", 16,DEI.X,DELXl 
DISPLF   "DELY",16,DELY,DFLY| 
DISPLF   ,,RTPOW"J6,STP()WtRTPOW+3» 
DISPLF   "ITPOW"fI 6,ITPOW, ITPOW+3» 
DISPLF   "TP{)W",l6tTPOW,TPOl.V+3« 
DISPLF   "FPMAX",l6,FPMAX,FP>UX+3l 

4n5^Cf)NTINUE 
MODE=MODE.AND.(TP0WU).GT.FPMAXU)) 

• IF(.NOTANY.(M{)DF))GO TO  475 
MBITI=MODE 

•DO 410 J=l.MNCHAN 
RPOWEH(•,J)=NR POWR(*,J) 
IPOWER(^fJ)=NIPOWH(*,J) 

._. v* < 

- 
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41 (»«CONTINUE 
M()DE=MBIT1 
,<XMAX(*) = KXMAX(*)+DELX(*) 
NYMAX(*)=KYMAX(*)+DELY(*) 
FPMAX(*)=TP()W(*) 
rP()rt(*) = 0. 
RTP()W(*)=0.0 
lTP(m(*)=o.o 

*D() 45Ü J=l »MNCHAN 
MODE=M{)DE.AND.(J.LE.NCHAN(*)) 
DELTAK(*)=+6.283l853070*(DELX(*)*X(*tJ)+DELY(*)*Y(*,J)) 
C()SDK(*)=COS{DELTAK(*)) 
SINDK(*)=SIN(DELTAK{*)) 
.WHP()l'W(*,J) = HP{)WER(*tJ)*COSDK(*)-IPf)WER(*»J)*SINDK(*) 
rNlIP0WR(*fJ) = RP0WER(*fJ)*SINDK(*) + IP()WER(*,J)*C()5DK(*) 
RTP()W(*) = RTP()W(*)+NRP()WR(*fJ) 
ITP()W(*) = ITP{);'J(*)+NIP()WR(*,J) 

450*C()NTlrJUE 
M()DE=MBITI 
TP{)W(*) = RTPOW(*)**2+ITPnW{*) ^*2 

•0(1 TO  400 
475•CONTINUE 

MODE=ON 
6 00 •CONTINUE 

•IF(DEBUG.LT.2)GO  TO  510 
k DISPLF  ',EFNnRID",0l 
510 •CONTINUE 

•RETURN 
•F 

- -•.^••^■■^a^BMai^k^MaflMMBaaMa^nM   -   
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♦SUBROUTINE GETBYT 
C GETBYT   IS  SUPPLIED A  POINTER TO THE  BYTE WANTED VIA   INPTB.   IT 
C FIGURES  OUT  IF THE  BYTE  IS  IN  ADB OR CORE  OR  ON DISK.   IT GETS THE 
C DEMANDED BYTE AND LEAVES   IT  RIGHT JUSTI-IED  IN  "INBYT".   ALL 
C PINTER START AT ZERO RATHER THAN  ONE  BECAUSE  OF  THE  SHIFTING. 
C ETC.   DONE. 

*PE  INTEGER CNTRLU.6),OUTBUFU.M.6),PINT! (*MNBUF{*,128). I TIME(*),OLDTIM(*), M  »wr     ..^o/. 

I SAVBCT.SAVPTW,0UPAGE(6),TSTEPS(6).SCANS. 
2^M TK,-r^r-o  (,HPTWA(6)» 0TIMEA(6).0RGADB.INBUF1(8I92) 
♦CU INTEGER ADBBUFtB).ARRAY.INPTB,INPTW.SAVADB.ADB0UTC6).OUPTW. 
1 BYT5.WORDS.Tl.T2.T3.T4.T5.T6. IT.PRTIAL.ADDRS 
2 WORD. BYTCNT(6)IADBWRD,INBYT.OUBYT.ORGCOR.PACF, 
3 DEBUG.BCT.ADB.ENDADB • » 
*CU LOGICAL LADBBU(8).LARRAY.LINPTB.LINPTW.LSAVAD.LADBOU(6).LOUPTW,- 
1 LBYTS.LWORDS.LTI.I.T2.LT3.LT4.LT5.LT6.LOUBYT.LIT LPRTIA . 
2 LADDRS.LWORD.LINBYT.LBYTCN(6).LADBWR.LORGC().LPAGE 
3 ,LDEBUG.LBCT.LADB.LENDAD 
•EXTERNAL  RDPRM.PUTBYT.CNVTIM 
*COMMON/MAIN/CNTRL.OUTBUF.INBUF.PINTI,TIME.OLDTIM.SAVBCT.SAVPTW. • 
1 TSTEPS.SCANS.OUPTWA.0UPAGE.0TIMEA.ORGADB 
*EQUIVALENCE(I.ADBBUF(I).LADBBU(1)).(9.ARRAY.LARRAY). 
I (10.INPTB,LINPTB). 
1 ni.INPTW.LINPTW).(l2,SAVADB.LSAVAD). 
I (I3.ADB0UT(6).LADB0U(6)) 
\ ;UV.,u!,I^'^)UPIW)»(20«BYTS«LBYTS)«<2,«W()RDS.LwoRDS)f • 
3 f22.TI.LTI).(23.T2,LT2).(24.T3.LT3).(25,T4.LT4). 
4 <26.T5.LT5).(27.T6.LT6),(28,OUBYT,LOUBYT),(29.IT.LIT). • 
! ;^»P5IiJL;LPRTIA).(31.ADDRS.LADDRS). (32,WORD.LWORD). - 
6 (33.INBYT.LINBYT),(34.BYTCNT(I).LBYTCN(I)), - 
6 (40.ADBWRD.LADBWR) 

I .*     *.„-  . .(43,ORGC()R.LORGC()),- 
8 (44.PAGE.LPAGE).(45.DEBUG.LDEBUG),(46.BCT.LBCT). 
9 (47.ADB.LADB).(48.ENDADB.LENDAD) 
♦EQUIVALENCE   (INBUF(I.I).INBUF1(I)) 
♦DISK  AREA OUPUT1(20).OUPUT2(20).OUPUT3(20).OUPUT4(20),OUPUT5(20).   - 
1 OUPUT6(20),INPUT(50) * 

C ♦IF(DEBUG.LT.I)G0 To 5 
A DISPLH "GETBYT".Of 

♦IF(DEBUG.LT.3)GO TO 5 
A DISPLH   "GETBYTI".21 

5  ♦CONTINUE 
C FIRST  MAKE WORD  P0INTER«BYTE  POINTER/4. 

LINPTW-LINPTB.SHR.2 
A S DUMMY  ASK STATEMENT TO FORCE  DEALLOCATION  OF  REGISTERS. 

♦IF(INPTW.LT.ENDADB)GO To  30 
C IF WE  GET HERE ADB MUST BE  REFILLED. 

♦IF(INPTW.LT.0RGC0H+8I92)G0 TO 20 
C IF WE GET HERE CORE  MUST BE REFILLED. 
C PAGE WANTED  IS  BYTE  POINTER/4096 ♦   I. 

LPAGE»LINPTB.SHR.12 

  -  _J 



^^mm^m 

t     <KEi?R>CFü.GETPYTlll        MON   IO-JUN-74  61O8PM PAGE   I 11 

A 
C 

C 

A 

A 

C 
c 

^oDUMMY   ASK  STATEMENT TO FORCE  DEALLOCATION  OF  REGISTERS. 
rAGE=PAGE+I 

*rfEAD{64,INBUFM,l)fINPUT(PAGE),8) 
L()RGC0=LINPTB.SHR.I2 
LORGCO-LORGCO.SHL.IO 
^UMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS. 
ORGCOR NOW HAS THE WORD ADDRESS OF THE FIRST BYTE IN iNBIJF 

♦rtAIT 64 
A BIT OF DEBUG OUTPUT NOW 

*IF(DEBUC.LT.I)GO TO 20 
DISPLH "REFILLCi".Ot 

*IF(DEBUG.LT.3)G0 TO 20 
DISPLH ,lINBUFi,M8,INBUF.INBUF+64*4-l| 

20 «CONTINUE 
AT THIS POINT WE REFILL ADBBUF. 
LT6=LINPTB.SHR.5 
LT6=LT6.SHL.3 
/oDUMMY  ASK STATEMENT TO FORCE  DEALLOCATION  OF  REGISTERS. 
ORGADBaTo 
ENDADB-T6+8 
ORGADB NOW HAS THE WORD ADDRESS OF THE FIRST BYTE IN ADB ENDADR 
HASTTHERWORD+ADDRESS OF THE BYTE AFTER THE USTiYTB IN AM? 

THATS THE ADDRESS WITHIN INBUF WE WANT TO REFILL ADPBUF FROM. 
*TRANSFER(8) ADBBUF( I ) = INBUFI (T5) waur   rmm. 
*IF(DEBUG.LT.I) GO TO 30 
DISPLH "HEFILLAi"f2l 

30 «CONTINUE 

nHTN^L?ET HERE THE BYTE WANTED IS IN ADBBUF. JUST GOTTA FIGURE 
T6=()RGADB 
ADBWRD=INPTW-T<S+I 

LOT6-0FFMTUANK0STATEMENT ^ F()HCE DEALL()CATI()N <*  REGISTERS. 
LT6=LINPTB.AND.Lf6 
LT6=LT6.SHL.4 
T6 IS USED TO DETERMINE THE AMOUNT TO ROTATE THE WORD IN ADB 
TO RIGHT JUSTIFY THE BYTE WE WANT. NUMBERING THE BYTES 0 12 3 

THE BYTE WANTED IS (INPTB MOD 4). TO RIGHT JUSTIFY THA" BYTE NE 
ROTATE LEFT BY ((INPTB MOD 4) + l)*I6 OR (INPTB MOD 4)*lrt+'|ft.TA 
HAS JUSTED BEEN ASSIGNED (INPTB MOD 4)*I6 SO WE HAVE ONLY To ADD 
I 6. 
LT5=0F: ..,. ( ON..LAST. 1A 

A    ^A DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS. 
LINBYT=LADBPU(ADBWRD).RTL.T6+I6 
LINBYT=LINBYT.AND.LT5 

*IF(DEBUG.LT.I)GO TO 40 
A    DISPLH ,,EGETBYTi,,,Ol 

*IF(DEBUG.LT,3)G0 TO 40 
A    DISPLH "GETBYTi"^! 

40 *CONTINUE 
INPTB=INPTB+I 

• RETURN 
•END 

C 
C 

c 
c 
c 
c 
c 
c 

£5' 
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REAL 

♦SUBROUTINE GRID 
DECLARATIONS! 

•PE INTEGER INBUF(*,640)tCNTRL(*,6),NCHAN(*),PIMTI(*).OFFSETC*), 
1 LOCATE(*),NPTS(*),COUNT2(*),Cf)UNT3(*)fL{)C2D{*.25). 

LOC3D(*,25),TWTIME(*),ADJF(*) 
P()WER(*,25)fFMAX{*f25)fFKX(*,25),FKY(*f25),RINHUF(*,640), 
X(*f25)fY(*f25),FFT(*f6l2),KERNEL(*,25)f 
XC(X)RD(*) tYC(X)RD(*), PREALI (*),     COSKU) ,SINK( *) , 
COSDK{*)(SINDK(*)tBEAMER(*),FPMAX(*)fKXMAX(*), 
KYMAX(*),DELX(*)tDELY(*),KXSEP(*),!CYSEP(*),KSEP(*). 
VEL(*),AZ(*),SIGNAL(*)tFSTAT(*),SUMSQ(*) 
TEST(*)lK(*)fCHANAV(*),TPOWER(*),FREQ(*) 
ADKX(4)tADKY(4),YPOlNT(50)fYMAX(50)fDX(500)fDY{500) 
BEAM(*)fTPOW(*)fDELTAK(*)fP 
PREAL2(*)tRPOWER(*.25)fIPOWER(*,25),RTPOW(*),ITPOW(*) r""  MAX 

LOFREQ.HIFHEO,DEBUG,SM,TIfT2,ARRAY,PAGE,I.N.MMCHAN, 
MNPTS,NPOlNT.SWITCH.NFREQ,IGO,LINE,LINES,INDEX,IP, 
TWIN,SAM,IFREQ,J,NFREQ1,REFINE,!ND,YTOP 
YPMI,NTIMES,LINEPI 

DELTX(3000),DELTY(3000),DIST 
DELTAX DELTAY KX KY 
DKX,LOWER,UPPER,LINEP,HDKX,BORDER,TWOH,SIGN 
DELTAF,RADIUS,ANGLE 

REAL 
REAL 
REAL 
INTEGER 
INTEGER 

REAL 
REAL 
REAL 
REAL 

2 
*PE 
1 
2 
4 
5 
6 
7 
*PE 
*PE 
*PE 
*PE 
*CU 
I 
2 
3 
•PE 
*PE 
*CU 
•CU 
*CU LOGICAL M0DE3,NM0DE 
•EXTERNAL MAX,FNGRID,REALE,IMG 
•COMM ON/MAINFK/INBUF,CNTRL,NCHAN,PINTI,OFFSET,LOCATE,NPTS,C()IINT2, 
1 COUNT3,LOC2D,LOC3D,POWER,FMAX,FKX,FKY,X,Y,KERNEL, 
2 XC(X)RD,YCWRD,PREALI      ,COSK,SINK,BEAM, 
3 TPOW,DELTAK,RP()WER,IPOWER, COSDK,SINDK, 
4 BEAMER,FPMAX,KXMAX,KYMAX,DELX,DELY,KXSEP,KYSEP,KSFP, 
5 TWTIME,TPOWER,VEL,AZ.SIGNAL,FSTAT,SUMSQ,TEST,K, 
6 CHANAV,FREQ,ADJF,DX,DY,P,YPOlNT,YMAX,ADKX,ADKY, 
7 KX,KY,DELTX,DELTY 
•EQUIVALENCE(INBUF(I.I)tRINBUF(!,!)),(INBUF(I,28),FFT(1,1)) 
•EQUIVALENCE (I,LOFREQ),(2,HIFREQ),<3,DEBUG),(4,SM),(5,T1),(6,T2), 

(7,ARRAY),(8,PAGE),(9,I),(10,N),       {I2,MNCHAN), 
(I3,MNPTS).(14fNP0lNT),(l5,SWITCH),{l6,IG0), 

(17,INDEX),(18,IP),(19,DKX), 
(20,LOWER).(21.UPPER),(22,LINE),(23,LINES), 

(24,HDKX),(25,BORDER),(26,TWOH), 
(27.DELTAF),(28,RADIUS), (29,SIGN). 
(30,MODE3),(3I,NMODE),(32,TWIN),(33,ANGLE),(34,SAM),  ■ 

** 

8 (35,NFREQ),(36,IFREQ),(37,J),(38,NFREQI),(39,REFINF)  ■ 
9 .(40,NTIMES),(4I ,IND),(42,YT()P),(43,YPMI),(44,LINEP), ■ 
0 (45,LINEPn 
•DISK AREA CONPRM(I),STCORD(l),FKIN(8I) 
•IF(SWITCH.EQ.2)G0 TO 500 
PREALI(•)=DKX^(SQRT{2.0)/2.0) 
BORDERaPREALUl) 

2 
3 
4 
5 
6 
7 

56< 



wmmmm^ 

I      <KElW>CFD.nRIDl86       THU   22-AUG-74   6»59AM PAGE 

C 
r 

PREALI(*)=FLOAT(SAM)/FLOAT(TWIN) 
üELTAF=PWEALI(l) 
PREALI(*)=ANGLE 

*IF(.ANY.((ANGLE.GT.O.O)))C() TO 20 
PREALI (*) = (! .0/LOrtFin*FLOAT(IFRE0)*DELTAF+BORDFR 
RADIU5=PREALI(I) 
KY=0.0 
KX=0.0 

*G()  TO   30 

20  PREALI (*)=( 1.0/LOWER-1.0/UPPER)*0.5*FLOAT(IFREQ)*DELTAF+PORDEr< 
rfADIUS=PREALI (1 ) 
PREALI(*)=RADIUS*SIN(ANGLE) 
.<X=PREALI(I) 
PREALI(*)=RADIUS*COS(ANGLE) 
KY=PREALHI) 

30  PREALI(*)=2.0*S0RT(2.0)*DKX*.75 
DELTAY=PREALI(I) 
PREALI(*)=(DKX*S0RT(6.0)/2.0)/2.0 
DELTAX=PREALI(I) 

CHANGE IN X IS HALF THE BASE TRIANGLE,CHANGE IN Y IS TWICE 
THE HEIGHT OF BASE TRIANGLE. 

PINTI(*)=IFIX(RADIUS/DELTAX)-I 
LINE=PINTI(I ) 
PREALI(*)=FLOAT(LINE)*DELTAX 
P=PREALI(I) 
PINTI(*)=2*LINE+I 
LINES=PINTI(I) 
IGO=l 
PINT!(*)=(LINE/2)*2 
TI=PINT1(1) 

*IF(LINE.EQ.TI)   IG()=0 
*D0   100   INDEX=lfLINE 

PREALI (*)=S0RT(RADIUS**2-(P-FL0AT(   INDEX-I)*DFLTAX)**2) 
DIST=PREALI(I) 

*IF(IGO.EQ.0)G() TO 50 
PINTI(*)=IFIX((DIST-DELTAY/2.0)/DEITAY) 
YTOP=PINTI(l) 
PREALI(*)=2.0*FLOAT(YTOP)+2.0 
YP0INT(INDEX)=PREALI(I) 
PREALI (•)=DELTAY/2.0+DELTAY*FLOAT(YT()P) 
YMAX(INDEX) = PREALI(I ) 
IGO=0 

•GO TO  70 
50  *C0NTINlJE 

PINTI(*)=IFIX(DIST/DELTAY) 
YTOP=PINTI(l) 
PREALI (*)=2.0*FL0AT(YT()P) + I .0 
YP0INT(INDEX)=PREALI(1) 
PREALI (*)=FL()AT(YTOP)*DFLTAY 
YMAX(INDEX)=PREALI(I) 
IG()=I 

■--^ J 
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70     IND=LINES-INDEX+I 
YP()INT(IND)«YP0INT( INDEX) 
YMAX(IND)=YMAX(INDEX) 

100 •CONTINUE 
PREALI(*)=KX-P 
DELTX(1)=PREALI(1) 
PREALI (*)=KY-YMAX(1) 
DELTY{I)»PREALI(I) 
DX(I)»DELTX(I) 
DY(I)=DELTY(I) 
LINEPI=LINE+I 
PINTI(•)»IFIX{RADIUS/DELTAY) 
YT0P=PINTI(1) 
PREALI (*)«FL()AT(2*YT0P+I ) 
YPOINTCLINEPD-PREALKI) 
PREALI(•)=FLOAT(YTOP)*DELTAY 
YMAX(LINEPI)»PREALI(I) 
I«l 
SIGN=I . 
INDEX=0 

160     INDtX=INDEX+l 
PINTI (*)«IFIX(YP()INT{INDEX))-I 
YPMI»PINTI(I) 

*D()   160  INDel ,YPMI 
1=1 + 1 
DELTX(I)»0.0 
PREALI(♦)»SIGN*DELTAY 
DELTY(I)«PREALI(I) 
PREALI(*)«DX(I-l)+DELTX(I) 
DX:i)=PREALI(l) 
PREALI(*)«DY(I-I)+DELTY(I) 
DY(I)=PREALI(I) 

160 *C()NTINUE 
*IF(INDEX.EO.LINES)G{) TO 200 

I»I + I 
DELTX(I)=DELTAX 
PREALI(♦)=(YMAX(INDEX+I)-YMAX(INDEX))*SIGN 
DELTYCD-PREALKI) 
PREALI(*)«DX(I-I)+DELTX(I) 
DX(I)=PREALI(I) 
PREALI(*)"DY(I-I)+DELTY{I) 
DY(I)=PREALI(I) 
PREALI(*)=-SIGN 
SIGN=PREALI(I) 

♦GO TO 150 
200 *CONTINUE 

NPTS(*)=I 
•GO TO 515 

5 00 »CONTINUE 
*D0 510 Tl=lf64 
T2»L0CATE(TI) 
KXMAX{TI)=DX(T2) 
KYMAX(TI)«DY(T2) 

J 
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510 •CONTINUE 
515 •CONTINUE 
520 •CONTINUE 

•RETURN 
• END 

trq< 

. 
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1 

•SUBROUTINE GTDATA 
C    GTDATA GETS ONE 16-BIT BYT FROM THE INPUT FILE. THE BYTES ARE 
C    DELIVERED SEQUENTIALLY STARTING AT THE BEGINNING OF THE DISK AREA 
C    INDM2. THERE IS A CORE BUFFER (BUUFK-)) AND AN 8 WORD ADB BUFFFk 
C    SO ALL MEMORY ACCESSES ARE DONE VIA THE BIN INSTRUCTION. THE BYTh 
C    ENDS UP RIGHT JUSTIFIED IN "INBH"". 

•PE INTEGER NBUFFI (*t64) .FINSCNU) ,COMP(*) fTOTSCN(*) f PINTI (*), 
I PINT2(*)fTIME{*)fOTIME(*).TWTIME(*),PEN(*)fCNTRL(*,6) 
*PE REAL GLCHFT(*)fVARFT(*>tBUFF2{*t550t2)fBUFF3(*f640)fPREALI(*), - 
I       PREAL2(*),ALLMSQ(*)fTVARFT(*) 
*PE   INTEGER  LOFREQ,HIFREO, IBUFF I ( 4096), IBIJFF3(*,640), ABUFF2(70400) , - 
I CHG0()D(80)tSITEGD(80)fSITES(80) 
*PE  REAL  CHMSQ{80),RBUFFI(4096),ROWSUM,RBUFF2(70400) 
*CU INTEGER ADBBUF(8),COREPT.      BYTE,ADBWRD,ARRAY,DEBUG.TWSZ, 
1 OVLAP,NCHAN,NSITE,NROWS,DIFFR,DIFFW,NEW,OLD,GAP,TSCANS,- 
2 INDEXI,INDEX2,INDEX3,INDEX4,TI,T2,T3,T4,T5,T6,CH,IPAGF, - 
3 OFFSET,INBYT,NGDCH,TWSZR,NCDST,NnDR,F,BF3PE,NGT.OPAGE,T7 
*CU LOGICAL LADBBU(8),LC0REP,LASTI6,LBYTE,LADBWR,LARRAY,LDEBUG, 
1 LTWSZ,LOVLAP,LNCHAN,LNSITE,LNROWSfLDIFFR,LDIFFW,LNEW,  - 
2 LOLD,LGAP,LTSCAN ,LTI.LT2,LT3,LT4,LT5,LT6,LCH,LOFFSE,  - 
3 LINBYT,LF,LNGDCH,LTWSZR,LNGDST,LNGDR,LNGT,LT7 
•EXTERNAL Cl6T64,C64T32,R0WSUMfRUNFFT,C32T64 
•C0MM0N/MAIN2/NBUFF1,BUFF2,BUFF3,FINSCN,COMP,TOTSCN,PINTI.PINT2, 
1 TIME,OTIME.TWTIME,PEN,CNTRL,GLCHFT,VARFT.PREALI,PREAL2. 
2 ALLMSQ,TVARFT,LOFREO,HIFREQ,SITEGD,SITES,CHMSQ 
•EQUIVALENCE (NBUFF1(I,I),RBUFFI(1).IBUFFI(I)),(BUFF2(I,I,I). 
1 ABUFF2(I).RBUFF2(I)),(CHG(X)D{I),SITEGDCI)), 
2 (BUFF3(I,I),IBUFF3(I,I)) 
•EQUIVALENCE (I,ADBBUF(1),LADPBU(I)),(9,C0REPT,LC0REP),(I 0,BYTE, 
1 LBYTE),(II,ADBWRD,LADBWR),(I2,ARRAY,LARRAY),(I3,TWSZ,  - 
2 LTWSZ),(14,0VLAP,L0VLAP),(I5,NCHAN,LNCHAN),(I6,NSITE,  - 
3 LNSITE),(17,NROWS,LNROWS),(lfl,DIFFH,LDIFFR),(l9,DIFFW, - 
4 LDIFFW),(20,NEW,LNEW),C2I,OLD,LOLD),{22,GAP,LGAP),{23, - 
5 TSCANS,LTSCAN),(24,INDEXI).(25,INDEX2),(26,INDEX3),(2',- 
6 INDEX4),(28,TI,LTI),(29,T2,LT2),(30,T3,LT3),(3I.T4, 
7 LT4),(32,Te. ,LT5),(33,T6,LT6),(34,CH.LCH),(35,OFFSET, 
8 LOFFSE),(36,INBYT,LINBYT),(37,F,LF),(38,NGDCH,LNrr)CH), - 
9 (39,TWSZR,LTWSZR),(40,NGDST,LNGDST),(4l,NGDR,LNGDk/, 
0 (42,PF3PE),(43,NGT,LNGT),(44,LASTI6),(45,DEBUG,LDFBUn),- 
1 (46,OPAGE),(47,T7,LT7),(48,IPAGE) 
•DISK AREA INDM2(20),OUTnM2(40),CONPRM(l) 
•IF(DEBUG.LT.I)G0 TO 10 

A    DISPLH "BGTDATA",Ol 
• IF(DEBUG.LT.4)G() TO 10 

A    DISPLH ,21 
10 •CONTINUE 

BYTE-BYTE*! 
•IF(BYTE.LT.5)G0 TO 300 

C    HAVE TO GO TO NEXT ADB WORD. 
ADBWRD-ADBWRD+1 

•IF(ADBWRD.LT.9)G0 TO 200 

60 
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20 
1 00 

I 10 
200 

210 
300 

HAVE  TO  HEFILL  ADB  BUFFER. 
C()REPT=C()REPT+8 

*IF(C(WEPT.LT.4097)G() TO   100 
HAVE TO REFILL BUFFI. 

*READ(64tIHUFFI(1),INDM2(IPAGE),4) 
♦WAIT 64 
IPAGE=IPAGE+4 
COREPT»! 

*IF(DEBUG.LT.I )G() TO 20 
DISPLH "REFILLC'.Ol 

• IF(DFBUG.LT.2)G() TO 20 
DISPLHf18,IBUFFI,IBUFFI+255l 

•CONTINUE 
•CONTINUE 
CORE IS OKAY. HAVE TO REFILL ADB BUFFER. 

• IRANSFERtB) ADBPUFd )«IPUFF1 (COREPT) 
ADBWRD-I 

*IF(DEBUC.LT.1 )G() To 110 
DISPLH "REFILLA",Ol 

*IF(DEliUG.LT.2)G0 TO 110 
DISPLH ,21 
•CONTINUE 
•CONTINUE 
NEW ADB WORD. 
BYTE=I 

•IF(DEBUG.LT.I)G0 TO 2iO 
DISPLH "NEW WORD",01 

• IF(DEBIJG.LT.2)G() TO 210 
DISPLH ,21 

•CONTINUE 
•CONTINUE 
LADRBU(ADBWRD)»LADBBU(ADBWRD).RTL.I 6 
LINBYT»LADPPU(ADBWRD).AND.LASTI6 

310 

• IF(DEBUG.LT.I )G() TO 
DISPLH "EGETBYT",Ol 

•IF(DEBUG.LT.4)G0 TO 
DISPLH ,21 

•CONTINUE 
•RETURN 
•END 

310 

310 

i:i' 

A 
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*SUP:<()üTINE IMGdN.OUT) 
♦PE HEAL IN(*),()UT(*) 
*CU INTEGER DEBUG 
♦EUUIVALENCE O.DEBUG) 
*IF(DEBUG.LT.5)G() TO 10 

A    D1SPLH "IMG",01 
*IF(DEBUG.I.T.5)G() 10 

A    LDL(O) SD49I 
A    LDA 1^(0)1 
A    DISPLH "IN"f32l 

10 »CONTINUE 
A    LDL(O) $D49l 
A    LDA IN(0)1 
A     LDR $AI 
A    SHAL »91 
A    SHAH «57|        I 
A    SBM «401161       % 
A     ADM «4000i161     % 
A    SHAL «481 % 
A    LDS SAI % 
A    LDA SHI I 
A    SHAH -551 ^ 
A    SHAL «631        « 
A     OR $S| X 
A    LDS $AI % 
A    LDA $Rt X 
A    SHAL =161 X 
A    SHAH =401 * 
A    SHAL »241        X 
A    OR $Sl I 
A    LDLCO) SD50I 
A    5TA nUTCOM 

*IF(DEBUG.LT.5)G() TO 110 
A    LDL(O) SD50I 
A    LDA OUT(0)l 
A    DISPLH "OUT",321 

I 10 *C0NTINUE 
•RETURN 
•END 

X SAVE IT. 

ISOLATE THE EXPONENT. 
SUBTRACT THE 32 BIT OFFSET. 
ADD THE 64 BIT OFFSET. 
PUT IT IN THE 64-BIT EXPONENT FIELD. 
SAVE IT FOR NOW. 
NOW FOR THE SIGN. 
START ISOLATING THE SIGN. 
COMPLETE ISOLATION AND PUT IT IN RIGHT SPOT. 
NOW WE HAVE EXPOONENT AND SIGN. 
SAVE IT. 
RESTORE'ORIGINAL TO DO MANTISSA. 
START ISOLATING. 
REMOVE OUTER MANTISSA. 
COMPLETE ISOLATION. 
PUT THE THREE PARTS TOGETHER. 

£Z< 
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A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 

10 

♦FUNCTION  MAX(I) 
•PE   INTEGER   !(*) 
*PE   INTEGER  WAX 
*CU   INTEGER  DEBUG 
•EQUIVALENCE   (3,DEBUG) 
*IF(DEBUG.LT.5)G() TO 5 

DISPLH  MB  MAX",01 
•CONTINUE 

LDL(O)   SD49I 
LDA   1(0)1 
LIT{0)=1,6,!I 
LITd )   «I I 
CLC(3)I 
C0MP(3)| 
SETC(2)   El 
LDEE1   $C3l 
RTL  SA.Od )l 
IMG   $R| 
SETE -I.AND.El 
SETEI   E.OR.El 
LDA   $R| 
CSHLd )   II 
TXEFM(O)   .MAXLOOPi 
MAXL(X)PiLDEEI   $C2| 
STA MFUNVALl 

*IF(DEBUG.LT.5)G0 TO  10 
LDL(O)   $D49| 
LDA   1(0)1 
DISPLH  "I",32I 
DISPLH  "MAXM,l6,MFUNVALlMFUNVAL+63l 

•CONTINUE 
•RETURN 
•END 

e3< 
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C 

c 

•SUBROUTINE OUTPUT 
PURPOSE! COMPLETE CALCULATIONS 
BEFORE PRINTING OUTPUT. 
VELOCITY AND AZIMUTH ARE CALCULATED 
RATIO AND EI5HER STATISTIC. 

ON THE POWER MAXIMUMS 

AND SIGNAL To NOISE- 

REAL 

TWO AND THREE DIMENSIONAL MAXIMUM ARE OUTPUT IN SEPARATE 

DECLARATIONS! 
INTEGER INBUE(*,640)tCNTRL(*,6).NCHAN(*),PINTI(*),OEFSETC*) 

L0CATE(*),NPTS(*)tC0UNT2(*),C0UNT.3(*),L0C2D(*.2S)  ' 
L0C3D(*,25),TWTIME(*),ADJF(*) 

POWER(*t2S),EMAX(*,25),EKX(*,25),E;<Y(*,25),RINP'JEU.MO) 
X(*,25),Y(*,25),FFT(*,6I2),!CERNEL(*,25), 
XC(X)RD(*),YCO()RD(*),PHEALl(*)fPREAL2(*)fCOSK(*).sr.'<(*) 
COSDK(*)fSINDK(*),BFAMER(*),FPMAX(*),KXMAX(*). 
KYMAX(*),DELX(*),DELY(*)fKXSEP(*),KYSEP(*)tKSFP(*) 
VEL(*),AZ{*),SIGNAL(*)fFSTAT(*)tS'JMSQ(*) 
TEST(*),K(*),CHANAV(*),TPOWER(*),FREQ(*) 

REAL GROUPl(*).GR()UP2(*),AFREQ(*t20)fAK(*f2O),AFSTAT(*i2O) 
AAZ{*,20),AVEL(*,20),ACHANA(*.20)tAEMAX(*,20). 
AGRUPI(*,20).AGRUP2(*,2G),ASIGNA(*,20) 

REAL ADKX(4)fADKY(4),YPOlNT(50)tYVAX(50),DX(5n),DY(50) 
?MTL?nAü!!),TPOW(*)»DELTAK(*)'P«RP()WE«(*^^MP^'HR(*,25) 
1Ni fcGER MAX 

INTEGER LOFREQ,HIFRE0fDFBUG,SM,TI,T2.ARRAY.PAGE,I,N.MNCHAN. 
MNPTS.NPOINT.SWITCH.NFREQ.IGO,LINE,LIN'ES.INr^X IP 
TWIN.ANGLEtSAM.IFREQ,J,NFREQI,RFFIMF,IND YTop * 
YPMI,3IGN,NTIMES,LINEPI 

DELTX(3000),DELTY(3000),DI ST 
DELTAX,DELTAY,KX,KY 
DKX, LOWER, UPPF.R,LINFP,HDKX, BORDER,TWOH 
DELTAFvRAOIUS 

I 
2 
*PE 
I 
2 
4 
b 
6 
7 
*PE 
I 
2 
*PE 
*PE 
»PE 
•CU 
I 
2 
3 
*PE 
•PE 
• CU 

REAL 
REAL 
REAL 
REAL *CU 

•CU  LOGICAL   M0DF3.NM0DE 
•EXTERNAL   MAX.ENGRID.GRID,REALE,IMG 
*C(JMMON/MAINFK/INPUF,CNTRL.NCHAN, PI NTI, OFFSET,LOC ME, NPTS.roiM.: 
1 COUNT3,LOC2D,LOC3D,POWER,EMA)(,EKy..---KY   X,Y,';-:..- 
2 XC(X)RD,YCf)ORD,PREALl ,COSK-,SI^ .^A 

TP0W,DELTAK,RP0WER,IPt)WER, COSDIf.SIHDI 
4 fiEAMER,FPMAX,KXMAX,KYMAX,DELX,DEI IT.KXSEP.ICYSEP.KJ 
5 TWTIME,TPOWER,VEL,AZ.SIGNAL.FSTAT,SltMSC,Tr-Sr,,< 
6 G^NAV.FRFQ.A^F.DX.DY.P.YPOINT.YMAX^DKX.ADKY. 

*EÜUI VALENCE( INBUF( I , I ) ,RINR1JF( 1,1)), (INBUFC I ,28) , FFT( 1,1)) 
•EQUIVALENCE 
I 
? 

> 
4 
5 
6 
7 
8 
9 
0 

(I ,LOFREQ),(2,HIFRFO),(3,DEPUG),(4,SM),{^.TI >.(« 
(7,ARRAY),(8,PAGE),(9,1).(10.N). | I 2. MNCt-'AN ) . 
(13.MNPT5),(I4,NP0INT),(15,SWITCH),(16,IG(0, 
f__   ,    mmt (17,INDEX),(IRtIP)fim.DKX), 
(20,LOWER),(21,UPPER).(22.LINE).(23,LIN^S), 

(24.HDKX).(25.BORDER).(26.TWOH). 
(27.DELTAF).(28.RADIUS). (29.SIGN) 
( 30.MODE3) .( 31 .NMODE), (32.TWIN) , ( 33.ANGLE). I M.SAM) , 
(35,NFREQ),(36,IFREQ),(37.J).(3R,NFREQI).(39.RFF[Nr - 
,(40,NTIMES).(4l,IND).(42.YTou).(4 3.YPMI),(44.LINl i 
(45.LINEPI) 

•DISK  AREA  CONPRMv'D.STCORDd ),FKIN(8I) 
•IF(DEBUG.LT.I)GO   TO   10 

i'A' 
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A 
A 
A 
A 

C 
c 

DISPLH^'OUTPUT" ,01 
*IF(DEBUC.LT.1)G() TO 10 
DISPLH HC()UNT2"t16fC()UNT2fC()UNT2+10l 
DlSPUi "C()UNT3" f 1 6,C()UNT3f C0UNT3+I 0| 
DISPLH "L()C2D( 1) "J 6. L()C2DfL()C2D+l Ol 
DISPLH "L0C3D( 1 ) "J 6,L()C3D,L()C3D+I Ol 

10*C()NTINUE 
COMPUTATIONS TO CALCULATE AZIMUTH OFF NORTH AND VElOCITY IN KM PER SECOND. *  n  *  u  VCL.UUHT 
MODE«()N 
PINT1(*)«MAX(C0ÜNT2(*)) 
TUPINTKl ) 

*D0 200   I»ltTl 
MODE-MODE.AND.(I.LE.C0UNT2(*)) 
MBIT2=M()DE 
PINTl(*)=L0C2D(*fI) 
rMAX(*.PINTI(*))=FMAX(*fPINTl(*))/FL0AT(NCHAN(*)*TWIN)**2 
/Z{*)=ATAN(FKX(*fPINTl(*))/FKY(*fPINTl(*))) 
^BITl=(FKY(*fPINTl(*)).LT.O.O) 
MODE-MODE.AND.MBIT1 
AZ(*)»AZ(*)+3.14159265 
M0DE-MBIT2 
AZ(*)»AZ(*)*57.3 
RADIANS TO DEGREES. 

*IF((AZ(*).LT.0.0))AZ(*) = AZ(*)-«-360.0 
K(*)=SQRT(FKX(*fPINTl(*))**2*FKY(*fPINTl(*))**2) 
VEL(*)=FL0AT(PINT1(*)-l)*DELTAF/K(*) 
CHANAV(*)=0.0 
0FFSET(*)»(PINT1(*)-L0FREQ)*NCHAN(*) 
MBITI-MODE 

♦DO 100 T2»lfMNCHAN 
M0DE=M0DE.AND.(T2.LE.NCHAN(*)) 

♦CALL  REALE{FFTUf0FFSET(^)+T2),PREALI{^)) 
♦CALL  IMG(FFT(^,0FFSET(^)+T2)fPREAL"(^)) 
CHANAV(*)=CHANAV(^) + PREALI(^)^2+PREAL2(^)^2 

M0DE-MBIT1 
CHANAVU)=CHANAVU)/FLOAT(NCHANU)^TWIN^TWIN) 
SIGNAL(^)»FMAX(^fPINTl(♦))/(CHANAV(^)-FMAX(^tPINTl(^))) 
FSTAT(^)-(FLOAT(NCHAN(^))-l.0)^SIGNAL(^) 
GR0UP1 (♦) = SORTC(FKX(^.PINTI (♦) )-FKXUf PINTI (♦)-l ))^2* 

• (FKY{^tPINTI(^))-FKY(^.PINTl(^)-l))**2) 
GR0UP1(♦)=DELTAF/GR0UP1(♦) 
GROUP2(^)=SQRT((FKX(^,PINTI(^))-FKX(^fPINTI(^)*l))^2+ 

'       „_ <FKY(*.FINTl(^))-FKY(^fPINTl(^)*|))**2) 
GR()UP2 (♦) »DELTAF/GR0UP2 (♦) 
AFREQ(^fI)=FLOAT(PINTl(♦)) 
AK(^,I)=K(^) 
AFSTAT(^,I)«FSTAT(^) 
AAZUfI)«AZU) 
AVEL(^fI)=VEL(^) 
ACHANA(^tI)«CHANAV(^) 
AFMAX(^fI>«FMAX(^,PINT1(^)) 
AGRUP1(♦,I)»GROUPI(*) 
AGRUP2(^,I)«GROUP2(^) 
ASIGNA(^,I)»SIGNAL(^) 

♦IF(DEBUG.LT.1)G0 TO 200 

(.5- 
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A    DISPLH "2-0 MAXHfOl 
A    SETC(O) El 
A    DISPLH "MODE".I I 
A    DISPLH "FREQ",l6tPINTIfPINTI+63» 
A    DISPLF ,,K',,l6fKtK+A3l 
A    DISPLF "FSTAT",l6,FSTATtFSTAT+63l 
A    DISPLF MAZ"t16fAZ,AZ+63l 
A    DISPLF "VELMfl6fVELfVEL+63l 
A    DISPLF MCHANAVHfI6fCHANAV,CHANAV+63l 
A    DISPLF «SIGNAL"»16fSIGNALfSIGNAL+63l 

PREALI (*)=FMAX(*fPINTI(•)) 
A    DISPLF "FMAXJ,,l6tPREALI,PREALI+63l 

2nO*a)NTINUE 
MODE=()N 

*D() 250 1 = 1,64 
TI»NCHAN(I) 
*IF{TI.LT.l)G0 TO 245 
TI=C0UNT2(I) 

*IF(TI.LT.I)GO TO 245 
PINT!(I)«TWTIME(I) 

A DISPLH  •,TWTIME"tl6,PINTI ,PINT1 I 
*D0 240 J   I,TI 

PREALI(1)«AFRE0(I,J) 
PREALI(2)»AK{ItJ) 
PREALI(3)»AFSTAT(I.J) 
PREALI (4)«AAZ(I,J) 
PREALI(5)»AVEL(IfJ) 
PREALI(6)»ACHANA(ItJ) 
PREALI(7)«AFMAX{I,J) 
PREALI(8)=AGRUPI(I,J) 
PREALI(9)=AGRUP2(IfJ) 
PREALI(IO)=ASIGNA(ItJ) 

A SKIP   ,E2DI I 
A B2DIiDATA 
A "FREQ K 
A E2Dltit 
A DISPLS   ,l6,B2DlfE2DI-lI 
A DISPLF,lö.PREALI fPREALI + 3l 
A SKIP   fE2D2l 
A B2D2IDATA 
A "VEL CHANAV 
A E2D2ii| 
A DISPLS   ,l6fB2D2.E202-ll 
A DISPLF   J6,PREALI*4fPREALI-t-6t 
A SKIP   ,E2D3l 
A B2D3IDATA 
A "GROUP 1 GR0UP2 
A E2D3ii| 
A DISPLS   ,I6,B2D3,E2D3-Il 
A DISPLF   f I6.PREAL1+7.PREALU9I 
240 *CONTINUE 

FSTAT AZ"f 

FMAX"! 

SIGNAL/NOISE"I 

i'M 
1 

J 
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245 «CONTINUE 
^bO «CONTINUE 

PINTI (*) = MAX(C()IJNT3(*)) 
TI=PINTI(I) 

*D()  400   1 = 1 ,T1 
M0DE=M0DE.AND.(I.LE.C0UMT3(*)) 
MBIT2=M0ÜE 
PINTI(*)=L0C3D(*,I) 

FMAX(*,PINTI(*))=FMAX(*tPIMTI(*))/FL()AT(NCHAN(*)*TlVlN)**2 
AZ(*) = ATAN(FKXC*,PINTI (* ))/F,<Y(*tPINTI (*))) 
MBITI=(FKY(*,PINTI(*)).LT.0.0) 
MODE=MODE.AND.MBrri 
AZ(*) = AZ(*)-»-3.14159265 
M()DE=MBIT2 
AZ(*)=AZ{*)*57.3 

:    RADIANS TO DEGREES. 
* IF (CAZ(*).I.T.Ü.O))AZ(*) = AZ(*)+ 360.0 

'l*)=5QRT(FKX(*,PINTI(*))**2+FKY(*,PIMTI (*))**2) 
^EL(*)=FL0AT(PINT1(*)-l)*DELTAF/K(*) 
CHANAV(*)=0.0 
OFFSET(*)=(PINTI(*)-LOFREQ)*NCHAN(*) 
MBITI=MODE 

•DO 300 T2=I»MNCHAN 
M0DE=M0DE.AND.(T2.LE.NCHAN(*)) 

•CALL  HEALE{FFT(*,0FFSET(*)+T2)tPREALI(*)) 
•CALL   IMG(FFT(^,OEFSET(^)+T2),PREAL2(^)) 

CHANAV(*)«CHANAV(*)<»PNEALI(*)**24PREAL2U)**2 
300*CONTINUE 

MODE=MBITI 
CHANAV(*)aCHANAV(*)/FLflAT(NCHANf*)*TNIN«TNIIII 
SIGNAL(^)=FMAX(^,PINTI(•))/(CHANAV(^)-FMAX(*.PINTI(•))) 
FSTAT(*) = (FL()AT(NCHAN(^))-1 .0)*SIGNAL(^) 
JROUPI (•)>SORT((FKX(*vPINTtf*)}-FICXC*,PINTtC*)-l ))^2+ 

(FICY(*,PINTI (•))-FKY(^,PINTI (•)-! ))**2) 
OROUPI(•)=DELTAF/GROUPI(^) 
GROUP2U)=SQRT((FKX(^,PINTIU))-FKXU,PINTI (•) + ! ))**2 + 

1 (FKY(^tPINTI(•))-FKY(^,PINTI(•) + ! ))**2) 
0ROUP2(•)=DELTAF/GROUP2( •) 
\FREQ(^,I)=FLOAT(PINTI(•)) 
AK(^,I)=K(^) 
AFSTAT(*,n«FSTATf*l 
AAZC^.I)=AZ(^) 
AVEL(*91)=VEL(^) 
ACHANA(*, I ) = CHA.NAV(*) 
AFMAXC^,I)=FMAX(^,PINTI(•)) 
AGRUPI (•,I) = G1?OUPI (•) 
AORUP2(*,naOROUP2(*) 
ASIGNA{^,I)=SIGNAL(^) 

A DISPLH   "3-D  MAX",01 
A SETC(Ü)   El 
A DISPLll   "MODE", I I 

I 

L - --   ■ - -     -J 
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A DISPLH   ,,FREQ"J6,PINTItPINTI+63l 
A DISPLF   "K'M6,K,K+63l 
A DISPLF   "FSTAT", l6fFSTAT,FSTAT+63l 
A DISPLF   MAZ"f16fAZfAZ+63l 
A DISPLF   MVEL,l,l6fVELfVEL+63l 
A DISPLF   "CHANAV"fl6,CHANAV,CHANAV-»"63l 
A    DISPLF "SIGNAL",16,SIGNAL,SIGNAL+63» 

PREALI (•)=FMAX(*,PINT1(•)) 
A    DISPLF "FMAX", I 6,PREALI,PREALI+631 
A    DISPLF "SIGNAL",16,SIGNAL,SIGNAL+631 

400*C()NTINUE 
MüDE=()N 

•DO 450 1=1,64 
T1=NCHAN(I) 

• IF(TI.LT.l )G() TO 445 
TI=C()UNT3(I) 

• IFdl.LT.I )G0 TO 445 
PINTKI )=TWTIME(I) 

A    DISPLH "TWTIME",)6,PINTI,PINTll 
•DO 440 J=J ,TI 
PREALI (1 )«AFREQ(I,J) 
PREALI(2)=AK(I,J) 
PREALI (3) = AFSTAT(I,J) 
PREAL' '4) = AAZ(I,J) 
PREALi vJ)=AVEL(I,J) 
PREALI (6)»ACHANA(I,J) 
PREALI (7)=AFMAX(I,J) 
PREALI (8)-ACHUPI(I,J) 
PREALI (9) = AGRUP2{I,J) 
PREALI(IO)=ASIGNA(I,J) 

A    DISPLS ,I6,B2DI,E2DI-Il 
A    DISPLF,I 6,PREALI,PREALI + 31 
A    DISPLS ,l6.B2D2,EkD2-ll 
A    DISPLF ,16,PREALI+4,PREALI+6I 
A    DISPLS ,I6,B2D3,E2D3-Il 
A    DISPLF ,I6,PREALI+7,PREALI+9l 
440 •CONTINUE 
445 •CONTINUE 
450 •CONTINUE 

•RETURN 
•END 

es- 
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C 
c 
c 
c 

■ 

•SUBROUTINE  PUTBYT 

•PE 
1 
1 

*cu 
I 

3 
*CIJ 

INTEGER 

LOGICAL 

INTEGER  CNrRL(*,6)fonTBUF(*t64,6),PINTI (*), INBIJF( *, I 28). 

tHlPTiIM^^s^S?tSI?4^A,56(Ä, 'TST0P5(6, •SCANS' 

1 LBYTS.LWORDS.LTI,LT2,LT3,LT4,LT5,LT6,L0UPYT.LIT LPBTIA . 
2 LADDRStLW0RDaiNBYT,LBYTCN(6)\LADBWR UcCO LPAGE '. 
3 .LUEBUG.LBCT.LADB.LENDAD .LKAOL 
♦EXTERNAL  RDPRMfGETBYT,CNVTlM 
♦COMMON/MAIN/CNTRL.OUTBUF.INBUF.PINTl.TIME.nLDTIM.SAVBCT  SAVPTW 
I TSTEPS.SCANS.OUPTIVA.OUPAGE. OTimA * * 
*i£UUIVALFNCE(I,)ADBBnF(l),LADBBU(l)),(9tARRAYfLARRAY)f 

I (",'lNPTW,'LINPTWMI2fSAVADB,LSAVAD), ■ 
(l3,ADBr)UT(l),LAnB()U(l )) 
;UV,TT^'r/^PI");(20'BYTS'LBYTS)'(2,«W^DS.LW()RDS).   - 
22,Tl,LTI),(23.T2,LT2),(24,T3fLT3),(25tT4,LT4) 
^•I54.LT?)'(27'T<S«LT6)»(28«ouBYT,LOUBYT),(29,lf.LIT)     - 
3,^^IiiL•LPRTIA)•(3l'ADDRS'LADDRS^(3^W"RD LWORD     '   - 

(33,INE'YT.LINBYT),(34,ByTCNT(l)tLBYTCN(l   ), . (40fADBWRD,LADBWR) ♦ ^   *,;;, 

r^   DA-r   .n.or-.   /„   ^ t(43t0RGC()RtL0RGC0),- 
^•^nE

f'
LPAnE)'(45'DERUG'LDEBUG).(46,BCTfLBCT)t 

(47,ADBfL/r'ri)t(4BtENDADB,LENDAD) 

rUTiS2o!;ST(50?)f(,UPUT3(20)'(,UPUT4(20)'"^^^^^ - 
5 

DISK   AREA 

2 
3 
4 
5 
6 
ft 
7 
8 
<j 

i 

I 
*IF(DEBUO,LT.I )G() To 

3ISPLH   "PUTBYT",0» 
*IF(DFdUG.LT.3)GO TO 5 

JISPLH   "PUTBYTi"^! 
•CONTINUE 
FIRST  WE   ROTATE   ADBOUT(ARRAY) 
liYTCNT(ARRAY)   BY   1 . 
LAnBOU(ARRAY)=LADBOU(ARRAY).RTL.l6 
LADBOU(ARRAY)=LADBOU(ARRAY).OR.LOUBYT 

*IF(DEBUG.LT.3)GO  TO   15 
DISPLH  "PUTBYTI",2| 

«CONTINUE 
*IF   (BrTCNT(ARRAY).LT.4)G0 TO   100 

LEFT   I ft AND  STICK  IN  OUBYT  AND  BUMP 

fc 9< 

  



I     <KEHrt>CFü.PUTBYT|7 MON   IO-JUN-74   2110PM PAGE   HI 

C 
c 

c 

25 

C 
c 

40 

c 
c 
c 

on 

10! 

FORCE DEALLOCATION  OF  REGISTERS. 

'ADROUT(ARRAY) 

100 

ADB   WORD   IS   FULL. 
OUPTW=OUPTWA(ARRAY) 
AGAIN WE  HUN   INTO THE CFD  RESTRICTION  ON  DIMENSIONING.   EXCUSE  THE 
DELAY• 
LT6=L0UPTW.SHR.6 
LT5»0FF.TURN ON..LAST.6 
CHUMMY ASK STATEMENT TO 
LT5=LT5.AND.LOUPTW 
0UTBUF{T5+lfT6+l .ARRAY)' 
BYTCNT(ARRAY) = 0 
ADBOUT(ARRAY)=0 
T6=0UPTW+1 
OUPTWA(ARRAY)=T6 

*IF(OUPTW+l .LT.4096)G0 TO 
t)UTBUF (ARRAY)   IS  FULL. 

*IF(DE3UG.LT.1)G0  TO 25 
DISPLH  "COREFULL",0» 

*IF(DEBUG.LT.3)G0 TO 25 
DISPLH  ■   ",   2l 

•CONTINUE 
T6=0UPAGE(ARRAY) 

*IF(ARHAY.EQ.I)WRITE(64f0UTBUF(l, 
*IF(ARHAY.E0.2)WRITE(64,0UTBUF(lf 
*IF(ARRAY.EQ.3)WRITE(64f0UTBUF(lf 
*IF(ARRAY.EQ.4)WRITE(64,0UTBUF( I. 
• IF(ARHAY.E0.5)WRITE(64,OUTBUF( I f 
*IF(ARHAY.EQ.6)WRITE(64,0'jrBUF( 1 . 
•WAIT 64 
T6=0UPAGE(ARRAY) 
T6=T6+3 
OUPAGE (ARRAY )=Trt 
■VE WROTE OUT EVERYTHING BUT THE LAST PAGE OF THE BUFFER. SAVE 
THAT AT THE TOP OF THE BUFFER FOR FUTURE USE. 

*D0 40 T<S=I ,16 
()UTBUF(*,Tftf ARRAY )=0UTBUF(*,T6+48, ARRAY) 
OUPTWA'ARRAYS I 024 
THE RcST OF THE BUFFER REALLY DOESNT HAVE TO RE ZEROED OUT. 
BUT IT EXECUTES SUPER FAST AND MIGHT SAVE SOME CONFUSION 
SOME DAY. 

*D0 50 T6=l7f64 
()UTBUF(*,Tft,ARRAY)=0 

♦CONTINUE 
*IF(DEBUG.LT.l) GO TO 
DISPLH "EPUTBYT«",Ol 

*IF(DEBUG.LT.3)G0 TO 
DISPLH " ", 21 

•CONTINUE 
• RETURN 
• END 

1,1),OUPUTl(T6)f3) 
lt2)fOUPUT2(T6)f3) 
,3),OUPUT3{T6),3) 

lf4),0UPUT4{T6),3) 
I,5)fOUPUT5(T6),3) 
l,6),0UPUT6(T6)t3) 

05 

105 

•?o< 

.. .. _-. .-■■  Mt^M^MMMMM^diMMiMMMHHIiiMiliMfllMWIHUMM  ■      - 

J 
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A 
A 

•SUBROUTINE   RDPRM 
*PE   INTEGER CNTRL(*,6)tmJTBUF(*,64t6)tPINTI(♦).INBUF{*.128), 

TIME(*)fC)LDTIM(*), 
SAVBCT,SAVPTWf()UPAGE(rt>,TSTEPS{6)fSCANS, 

OUPTWACA). ()TIMEA{6)f{)RGADR,INBUFl(äl92) 
INTEGER ADBBUF(8)fARRAY,INPTB,INPTWfSAVADBfADB()IIT(A),t)UPTW, 

BYTS,WORDStTI,T2.T3,T4fTCfT6. IT.PRTIAL.ADDRS, 
WORD. BYTCNT(6),ADBWRD,INBYT.OlIBYT.ORGCOR,PAGE, 
DEBUG.BCT.ADR,ENDADB 

LOGICAL  LADBBU(8).LARRAY.LINPTB.LINPTW.LSAV:3,LADBOU(A).LOUPTW 
LBYTS,LWORDS,LTI,LT2.LT3.LT4,LT5,LT6,LOUBYT,LIT,LPRTIA,- 
LADDRS,LWOHD,LINBYT.LBYTCN(6),LADBWR,LORGC(),LPAGE 
,LDEBUG,LBCT.LADB,LENDAD 

GETBYT.PUTBYT.CNVTIM 

I 
1 
2 
*CU 
I 
2 
3 
*CU 
I 
2 
3 
•EXTERNAL 

10 

*COMMON/MAIN/CNTRL.OUTHUF.INBIIF,PINT) .TIME.OLDTIM.SAVBCT.SAVPTW. 
I TSTEPS.SCANS.OUPTWA,OUPAGE. OTIMEA.ORGADB 
• EQUIVALENCEd .ADBBUFd ),LADRBU(I )).(9.ARRAY.LARRAY). 
I (IO.INPTB.LINPTB). 
1 (!I,INPTW.LINPTW).(12,SAVADB.LSAVAD). 
1 (I3.ADB0UT(6).LADB0U(6)) 
2 .(19.OUPTW .LOUPTW),(20.BYTS.LBYTS).(21.WORDS,LWORDS). 
3 <22.T1.LT1).(23.T2.LT2).(24.T3.LT3).(25.T4.LT4). 
4 <26.T5.LT5).(27.T<S.LT6).(28.0UBYT.L0UBYT).(29.IT.LIT). 
5 (30.PRTIAL.LPRTIA).(31,ADDRS.LAnDRS).(32.WORD.LWORD). 
6 (33.INBYT.LINBYT).(34.BYTCNT(1).LBYTCN(1)). 
6 (40.ADBWRD.LADBWR) 
7 .(43.0RGCOR.LORGCO) 
8 (44.PAGE.LPAGE).(45.DEBIJG.LDEBUG).(46.F,CT.LBCT). 
9 (47.ADB.LADB),(48.ENDADB.LENDAD) 
•EQUIVALENCE (INBUFd .1 ).INBUFl(l )) 
•DISK AREA OUPUTl(2O).()UPUT2{20),OUPUT3(20).OUPUT4(20).OUPUT5{20). 
I OUPUT6(20).INPUT(50) 
DEBUG=0 

•IF (DEBUG.LT.l) GO TO 10 
UISPLHMRDPRM".0| 
DISPLH "DEBUG",2l 

•CONTINUE 
•RETURN 
• END 
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♦SUBROUTINE REALEdN, 
*PE REAL IN(*)t()UT{*) 
*CU INTEGER DEBUG 
♦EQUIVALENCE (3,DEBUG 
*IF(DEBUG.LT.5)GO TO 

h DISPLH "REALE"»Gi 
*IF(DEBUÜ.LT.5)G() TO 

A    LUL(O) SU49| 
A    LDA IN(0)1 
A    DISPLH "IN",321 
m *CONTINUE 

A    LDL(O) $D49| 
A    LDA INCOM 
A    LDR SAI 
A    RAB =01 
A 
A    SHAR =561 
A    SBM =40il6| 
A    ADM =4000il6| 
A    SHAL =481 
A    LDS SAI 
A    LDA SHI 
A    5HAR =63t 
A    SHAL =631 
A    OR SS| 
A    LDS SAI 
A    LDA SRI 
A    SHAL =401 
A    SHAR =161 
A    OR SS| 
A    LDL{0) $D50| 
A    STA OUT(0)| 

♦IF(DE3UG.LT.5)GO TO I 
A    DISPU1 "EREALE"fOl 

*IF{DEBUG.LT.5)G0 To I 
A    LDL(O) SD50I 
A    LDA OLIT(0)l 
A    DISPLH "OUT",321 

I m »CONTINUE 
♦RETURN 
• END 

OUT) 

) 
10 

% 
% 
% 

% 
c- 
/o 

% 

SAVE IT. 
ELIMINATE THE SIGN SO WE CAN DO THE 
EXPONENT. 
ISOLATE THE EXPONENT. 
SUBTRACT THE 32 BIT OFFSET. 
ADD THE 64 BIT OFFSET. 
PUT IT IN THE 64 BIT EXP. FIELD. 
SAVE IT. 
NOW FOR THE SIGN. 

SIGN BIT IS ISOLATED. 
NOW WE HAVE EXPONENT AND SIGN. 
SAVE IT. 
NOW FOR THE MANTISSA. 
ISOLATE THE MANTISSA. 
PUT IT IN 64 BIT EXP FIELD. 
DONE. 

10 

10 

4 Vrf 
'< 





c 
c 
c 
r 

c 

A 
A 

f 
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*PE 
I 
*PE 
*PE 
I 
♦PE 
I 
*PE 
*CU 
*CU 
I 
2 
3 
*CU 
I 
2 
3 

10 

♦SUBROUTINE RUNFFT 
THIS SUBROUTINE CALLS THE UNIVERSITY OF ILLINOIS (JIM STEVENS) 
JFTJ0HTi.NE AFTER SETTING UP THE PROPPER PARAMETERS. THE DATA 
TO BE FFT'ED IS IN BUFF2. IT STARTS AT EITHER PtlFF2*0 OR RIIFF2 
♦ 3b200 DEPENDING ON THE VALUE OF "NEW". THE NUMBER OF TIMEWINDOV," 
IS "NGDCH" AND THE TIME WINDOW SIZE IS IN "TWSZ".    ll'mmim*m*i 

INTEGER NBUFFI(*f64)fFINSCN(*)fCOMP(*)fTOTSCN(*).PINTI(*). 

REAL SAVE{JJ]"
2(*),TIME(*,'()TIME(*)'TWTlME(*)'PEN(*)«CNTRL(*.rt) 

REAL GLCHFT(*).VARFT(*)fBUFF2(*.550.2) tBUFF3(*f 640) .PREALK*). - 
PREAL2(*)fALLMS0(*),TVARFT(*) .  C«i. v ; , 

INTEGER LOFREO.HIFREO.IBUFFI (4096), IBUFF3(*,640),APUFF2(7()400) - 
CHG(X)D(80),SITEGD(80)tSITES(80) 

REAL CHMSO(80),RBUFFI(4096),ROWSUM.RBIIFF2(70400) 
REAL  RADBBU(8) 
INTEGER ADBBUF(8),COREPT. BYTE,ADBWRD.ARRAY,DEBUG.TWSZ.       - 

OVLAP.NCHAN.NSITE.NROWS.DIFFR.DIFFW.NEW.OLD.GAP.TSCAMS.- 
INDEXI.INDEX2.INDEX3,INDEX4,TI,T2,T3,T4.T5.T6.CH 
"FFSET.INBYT,NGDCH.TWSZR.NGDST.NGDR.F.BF3PE.NGT,PAGF.T7 

LOGICAL ILADBBU(8),LCOREP,LASTI6.LBYTE.LADB;R;LARRAY,LDEBU^,,       - 
M?oZ;!:(.,);L^»LNCHAN«LNSITE»LNR(mS»LnIFFR.LDIFFW.LNEW,     - 
^^Ä^SSSS   •LT,.LT2.LT3.LT4.LT6,LT6.LCH.LOFFSE      - 

.rvrn^.        LPJBYT.LF.LNGDCH.LTWSZR.LNGDST.LNODR.LNGT LT7 
♦EXTERNAL GTDATA,CI6T64.C64T32,R0WSUM,C32T64 
♦C0MM0N/MAIN2/NBUFFI,BUFF2,BUFF3.FINSCN.C0MP,T0TSCN,PINTI .PINT2 
[ I .^•"Ti^.T^IME.PEN.CNTRL.GLCHFT.VARFT.PREALUPREiLi.'       - 
fcnM,w..^S9'TVARFT'L(,FRE0'HIFRE0«SlTEGD SITES CHMio,, 

♦ EQUIVALENCE   (NBUFFI ( I. I ) f RBIJFFI (I ) .IBUFFI (I )). (BUFF2( I . I . I ). 
1 ABUFF2(l).RBUFF2(l)).(CHCOOD(I).SITFGD(l)   . 
2 (BUFF3(I.I).IBUFF3(I.I)) -  "     ". 
♦EQUIVALENCEd.RADBBUd )) 
♦EQUIVALENCE   (I.ADBBUF(I).LADBBU(I)),(9,COREPT.LCOREP).(IO,BYTE.       - 
1 LBYTE   .(II.ADBWRD.LADBWR).(I2,ARRAY.LARRAY),(I3,TWSZ,     - 
5 M^;(   f;(,VLAP,L0VLAP),(l5,NCHAN,LNCHAN),(I6.NSITE       - 
A LNSITE)f(l7.NROWS,LNROWS),(ia,DIFFR,LDIFFR),(l9,DIFFW.   - 
J !F^FF?\'i|0:NE^!:NEW>»(2,.(>LD.LOLD)   (22,GAP LGAPT   (23    - 
5 JSCANS,LTSCAN),(24,INDEXI).(25.INDEX2),(26,INDEX3 .(27,- 
6 /NDFX4).(28.TI.LTI).(29.T2.LT2).(30.T3 LT3 ,(3I.T4 - 
i F^^^•I!•^^^33•T6•LT6,'(3i'CHLC"^^5,OFF^Ef, - 
0 HoF?«c;n3?4.icSrT^INBYT)'(37»F«LF)«(3R«NGr)CH.I-Nf5nCH). - 
n 3MWSZR.LTWSZR).(40.NGDST.LNGDST).(4I.NGDR.LNGDR), - 
? JJ2.BF3PE).(43^NGT,LNGT),(44,LASTI6).(45,DEPIIG,Lr)EBUG),- 

♦DISK AREA INDM2(20).OUTDM2(40),CONPRM(|) 
♦IF(DEBUG.LT. DGO TO 10 
DISPLH "RUNFFT",Of 

♦IF(DEBUG.LT.2)G0 TO 10 
DISPLH ,21 
DISPLH "ERUNFFT",Ol 

♦CONTINUE 
♦TRANSFERS) SAVE( I )-RADPBU( I ) 




